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AT 


THE 


HOUSE OF FRANCIS L 
ABBEVILLE 


THE use of carved wood in the ornamentation of 
houses was, in the fifteenth century, in general use in 
the north of France, and the western part of it, Nor 
mandy and Brittany, possessed works of art of ad 
mirable execution and of a very elevated artistic feel- 
ing. Rouen, Lisieux, Lanion, and many other 
cities, in which this art has left traces of incomparable 
elegance, offer our decorators perfect models that 
leave to their initiative a free latitude to take inspira 
tion therefrom without tying themselves down to the 
making of servile copies Abbeville among the 
best provided of the artistie cities France To 
speak only of carving up 
on wood, the church of 
Saint Wolfram has a porch 
whose we n door is very 
euriously ornamented. It 
represents the Virgin and 
the twelve apostles. The 
reredos of Saint Paul, a 
—e representing the 
marriage of the Virgin, 
the annunciation and the 
nativity, a piece that 
it would be impossible 
to pass over in 
and the religious 
tures of Abbeville Possess 
other specimens of this 
epoch, in which the 
national art shed its splen- 
dors with profusion ere it 
disappeared before the in- 
trusion of Italian art. 

Civil architecture likewise 
covered itself therewith, 
and with the more haste, 
it seems, in that the end of 
these admirable works was 
already felt to be at hand. 
Their condemnation had 
been pronounced and put 
in execution by George 
d’Amboise. It is necessary 
to be thankful to Francis 
I. and his successors, how- 
ever, for not having de- 
stroved the structures 
erected by French art and 
for not having entirely 
sacrificed to the Italian 
taste the admirable works 
in which the national soul 
had poured itself out. 
Thanks to this circum- 
stance, comparison and 
discussion can now be 
established between the 
free Gothic expansion and 
the Latin formula, a work 
to which Mr. Courajod, the 
eminent conservator of 
sculpture at the Museum 
of the Louvre, has devoted 
himself, and for which he 
not alone in fighting. 
To tell the truth, the pro- 
vincial mind has always 
been faithful to that feel- 
ing of protection of works 
anterior to the Italian 
Renaissance, that is to say, 
of our true artistic patri- 
mony. The passionate 
solicitude with which the 
majority of the archzxo- 
logical societies watch over 
these treasures has been 
their safeguard, and it is 
in this that we are still to 
find manifestations of art 
that are characteristic of 
us, a direct emanation, and 
without mixture, of the 
national soul. Thanks to 
it. elevated minds can now 
hope that French tra- 
dition will be renewed, and that our country 
enter into the possession of an art that in the future | 
will permit it to be no more denuded of artistic riches | 
than are the other peoples of Europe and those of | 
Asia 

These reflections are applicable to all the works 
large or small, that the four last centuries have allowed | 
to endure—to the cathedral as well as to the piece of | 
sculpture ornamenting the door or the A. of a 
house. Alongside of Saint Wolfram, the stairway of | 
what is called the house of Francis 1. has its import- 
ance, in that it also isan authentic witness of the de- 
cline of Gothic art. 

According to Mr. Ris Paquot, an archaologist to} 
whom the riches of Abbeville are familiar, this stairway 
is not in the place that it first oceupied. It must have | 
formerly belonged to one of the faces of an anterior 
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structure, the substructures of which still exist, and 
must have given access to the upper stories. We must, 
therefore, have before us the lower part. with the re- 
gret that we cann >t determine what the crowning was 

Our engraving represents the entrance door of the 
stairway and a portion of the cage. The sole leaf of 
this door is divided into four panels of a decoration 
formed of the apposition of two ogee arches. 
center we remark some figures formed by a crossing 
of letters connected by a funicular ornament. Mr 
Ris Paquot sees therein the following couplings in 
Gothie letters: ny, ps, by, or hy, upon the panels of 
the staircase as well as upon those of the door. The 
funicular ornament, according to him, must relate to 
the order of chivalry created by Anne of Brittany in 
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HOUSE OF FRANCIS L, AT ABBEVILLE. 
memory of her father, Francis II., Duke of Brittany, | 
and designed especially for maidens and widows. 

The door is framed with carved jambs and with a 
lintel in the ornamentation of which appears the ogee 
larch. The finial of this arch carries a handsomely 


| worked pedestal upon which stands a statue of the| 


Virgin. This motif terminates in a canopy of an open- 
work flamboyant style. and rests upon an impost of 
| the same decoration. At the left of the impost springs 
a corbel provided with a canopy like the first. 

The case of the stairway exhibits three panels orna- 
mented, like those of the door, with figures, ogee 
arches and festoons. They are separated by small 
columns of exquisite delicacy. Only three of these 
columns are visible, the others being hidden by the 
facade of a house standing in a sort of vast passage- 
way. We are not certain as to the reason why the 
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| n: name of Francis L. is attached to this house. He made 
| various sojourns at Abbeville both when he was but as 
| vet merely Duke of Angouleme and after he had become 
ing of France. Everything leads to the belief, how- 
ever, that the house at which he stopped has entirely 
disappeared and that this stairway alone legitimately 
consecrates the memory of the King, in this part of 
Abbeville, if it really belongs to the house that has 
disappeared. The name under which it has been pre- 
served has certainly a raison d'etre that it belongs to 
archeologists to discover.—Le Magasin Pittoresque 


THE GREAT BLUESTONE INDUSTRY.* 

HOWEVER unhappy New York City may be 
matter of pavements 
tween curbs, there 
fact apparent to the most 
casual observer, and that 
is that New York has the 
finest and best sidewalk 
pavements of any city in 
the universe. This is due 
to the fact that the side- 
walks are largely paved 
with buge flat slabs of a 
natural product known in 
the commercial marts of 
New York as North or 
Hudson River bluestone, 
These slabs, which form 
smooth and dry platforms 
for the use of pedestrians, 
come from the quarries 
much in the same shape 
as they are laid upon the 
walks of nearly allof the 
Atlantic coast and many 
of the inland cities. 

North River bluestone 
is a fine-grained, compact 
sandstone, extremely hard 
and wearing upon a tool, 
and is made up of micro- 
scopic crystals of the sharp- 

sand. It abounds in 
inexhaustible quantities in 

a belt of country reaching 

from the Helderberg 

Mountain, Albany County. 

in this State, diagonally 

across the southeastern 
portion of the State, and 
into Pike and Wayne 

Counties in Pennsylvania, 

The bluestone belt varies 

in width, being in the 

shape of a scalene or elon- 

gated obtuse triangle, no 

two sides of which are 

equal. In Albany County, 

at Reidsville and Dormans- 

ville, and Greene County, 

composing the northern 

extremity of the belt, the 

territory producing good 

marketable stone nar- 

row. being confined to the 

foothills of the eastern 

watershed of the Catskills 

and the southern slope of 

the Helderbergs. The stone 

quarried here gray in 

color, with frequent tinges 

of greenish and light red 

and brown streaks, caused 

by the presence of calcite 

and ferric oxides, The 

stone is not regarded with 

favor by dealers. and 

brings a mnuch lower price 

than the dark blue pro- 

duct quarried farther down 

the river. The industry is 

also a vanishing one here, 

for the top matter to be 

removed in the quarries 

has become so heavy as 

the strata dip into the hills 

that few quarries pay to 

work at the present price paid for flagging stone. Many 

of the best paying quarries of other days have been 

abandoned, and in consequence the ports of New 

Baltimore, Coxsackie, Athens, and Malden, particular- 

lly the last, have declined very much in importance 
since the shipments of stone have fallen off 

The bluestone belt follows the Hudson River until 

the town of Saugerties, in Ulster County, reached, 

when it takes a westward drift, being interrupted on 

the east by the older limestone formations, and on the 

{north by the quartzose and conglomerate or pudding 

stone formations of the Catskills, the latter of which 

|undoubtedly rests on a foundation of bluestone, as it 

again makes its appearance on the westward side of 

the sang. In the town of Saugerties the gray color of 
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* Henry Balch Ingram, in Popular Science Monthly. 
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the stone lisa pope ars, and the formation takes on the 
deep blue tinge whenee it gets its name. Here also the 
belt begins to widen, and when the broad plateau at 
the foot of the Catskills, covered by the adjoining 
towns of neston, Woodstock, Olive, Marbletown, 
Hurley, and Shandaken, is reached, the quarries are 


distributed over a rane of country at least fifty miles 
brow jere the stone varies but littl in color, 
touching only the shades from mediam to dark blue 


The presence of ferric oxides is found in all the quar 
ries, but only in the seams on the surface of the slabe 
which have a rusty r from the oxidation The 
stone oroduced in Ulster ¢ minty bas always com 
manded the largest prices, it being the best quality 
produced inthe entire belt 





la iving Ulster County, the bluestone belt crosses 
the Catskills, takes rcorneroft Delaware and Orange 
Counties, and then crosses Sullivan County until the 
Delaware River is reached, where quarrying is car 
ried on all the wavy from Port Jervis to Narrowsburyg 
on both sides of the river Very littl quarrying is 
done through the mountai: s districts, although 
many quarries have been opened with a fair profit in 
Delaware County along th line of the Ulster and 
Delaware Railroad Phe stone produced here is well 


as along the Delaware River. is of a deep red color 


contains large quantities of ferruginous matter, is of 
uneven texture, requiring more cutting, and is much 
inferior to the stone quarried in Lister County 


The history of the discovery and first attempt to 
quarry bluestone for the market is shrouded in uncer 
tainty It is known, 
Moray opened a quarry at what has since been called 
Moray Hill, near Kingston, as early as 1826. His son, 
the late Daniel Moray, of Kingston, said that his 
father was the first person to put bluestone as a pro 
duet on the market, drawing the stone to Kingston 


however, that a man named 


with an ox team and selling it tor window sills and lin 
tels Phillip Van de Bogart Lockwood was the most 
prominent producer of bluestone for many vears after 


this, hauling the quarried produet to the docks at 
Kingston Point, where it was loaded on sailing vessels 
and taken to the New York market. Later on, Abijah 
Smith built a dock and bought stone at Wilbur, which 
he shipped to New York, and in the early fifties the in 
dustry became so important that a plank road, eleven 
miles in length, was built on the Ulster and Delaware 
turnpike through the quarrying country, for the bet 
ter trucking of stone to the docks at Wilbur 

Some of the quarries have been veritable gold mines 
One in particular, known as the great Lawson 
Quarry, at West Hurley, is said to have produced 
over four million dollars’ worth of fag and other 


‘ 
classes of bluestone r quarry was worked by 
Lucius Lawson, now of Chattanooga. Tenn... for fully 
thirty vears, aml in it nearly two-thirds of a village of 
three hundred people earned their living, The great 
quarry has now been abandoned, as the top has got so 


heavy that it does not pay to remove it to wet at the 
gro atone In consequence of its abandonment, the 
village of West Hurley has dwindled to less than one 


third its former size, and is rapidly becoming a deserted 


Villagre Hundreds of other quarries have been aban 
doned for similar reasons, vet the whole bluestone dis 
trict of Ulster County is thickly dotted with new quar 
ries, Which are opens . 1 as the old ones are 


abandoned 

In working the quarries there is a great difference in 
the thiceckn fthe slabs taken out. The formation 
exists in perpendicular blocks of different surface di- 
mensions, Which are formed of flat plates piled up like 
eardboard. The top of worthless stone and earth is 
first removed by blasting with powder, after which 
wedges are driven in the natural seams which separate 
the plates, lifting them up, after which they are 
hoisted out with derricks. In working a block the 
slabs may run to several thicknesses, varving fromtwo 
to ten inches, The thin slabs are then cut up into 
what is known as corporation four and five foot flag 
and smaller sizes, while the heavier blocks are pre 
served intact for such huge platforms as we see reach 
ine from building to eurb line on the sidewalks of New 
York. Many of the bloeks worked are so small in sur 
face area that thev are unfit for flagging, and are con- 
sequently worked up in coping, pillar caps, window 
and door sills and lintels, building and bridge stone for 
tramwava, Other blocks are found suitable for curb 
and gutter alone, while some quarries furnish slabs so 
small and thin that they are used only for floor tiling 
or for the facing of brick walls Again, some of the 
platforms, taken from the 
quarries are from twenty to thirty feet square, ten 
inches thick and weigh over twenty tons Owing to 
the difleulty in handling and the danger of breakage 
during transportation, these platforms are seldom 
taken to tide water, but are broken up at the quarries 
Sometimes, 


slabs, or more property 


into more convenvient sizes for handling 
however, monoliths of tremendons size and weight 
have been transported to the docks at Wilbur, one be 
ing twenty by twenty-four feet in surface area, nine 
inches thick. without a flaw, and weighing several 
hundred weight over twenty tons 

it was quarried at the Sawkill, in the town of Kings 


ton, and is said to be the largest stone ever brought to 
tide water. It took eight horses to haul this wonster 
to the docks over a stone tramway, and it is allewed 


that the side of a tollwate had to be taken down to 
allow the stone to pass through, In quarrying blue 
stone wuch stone that is practically worthless is met 
with Sometimes what looks at first glance like a 
fine, straight-seamed block will be uncovered, when, 
at the first attempt to work it, it will break up into 
small pieces like a pile of brick These blocks are 
krown to quarrymen as cat faces. This formation 
exists in small blocks between all good working blocks 
as well as sometimes in the larger ones. Cat faces are 
worked up into blocks for street paving, many having 
been used in the Hudson River cities, where they are 
set so the wear cuts across the grain, and have been 
found to wear supenor to granite block, as thev never 


become slippery, and furnish alwavs a sure footing for 
horses The worthless stone of the quarries, called 
rubbage, is hauled to the dumps, where immense 


mountains of broken stone, often one hundred feet in 
height and several acres in extent. have been built up. 

The quarrving of bluestone and its allie? industries 
furnish employment at good wages toa large number 


of people It is estimated that throughout the entire 
bluestone country—reaching from Albany County, 





SCIENTIFIC AMERICAN SUPPLEMENT. 


No. 980. 


Ocroser 13, 1894. 





New York, tothe Penonsvivania region on the Dela- 
ware River—at least twenty thousand people get all 
or a portion of their sapport from the bluestone in- 
dustry, while in the larger cities outside the bluestone 
belt hundreds of stonecutters are employed in dressing 
the stone. The wages run from a dollar and a quarter 
a dav for common laborers to three dollars and a half 
» day for stonecutters, blacksmiths, tool makers, ex- 
vert Quarrymen, and other skilled labor. It would be 
p ird to give a correct estimate as to the exact number 
of weople who profit by the bluestone industry, as its 
influence is felt in all branches of mercantile trade, in 
lines of both water and land transportation, and in 
fact every industry throughout the district where the 
stone is found. To paralyze the bluestone traffic 
would mean to paralyze all branches of trade through- 
out that country he bluestone trade amounts to 
arly three million dollars annually, two-thirds of 
which is paid out in wages 

rhe manner of working bluestone after it leaves the 
quarries is worthy of notice Before it is taken to the 
locks the stone receives only a superficial dressing 
At the docks it is piled up, and such as is needed to 
fill immediate orders is sent to the cutting mills. Here 
the large slabs are laid on huge bed planers and planed 
Others are sent to the saws, which 


smooth as a board 
eousist of a gang of thin strips of plate iron, running 
horizontally over the surface of the stone Under the 
edges of the saws, which are toothless, is kept a sup 
ply of wet sand very sharp in grain. The constant 
ewrinding of the saws in the sand soon cuts into the 
stone and rends it into slabs or Lars of the required 
size. Other stone which is required to have a per 
fectly smooth surface is placed on huge revolving 
platforms of east iron, the surface of which is kept 
covered with a thin coating of wet sand. The plat 
form, revolving at high speed ander the stone, soon 
rubs it smooth as polished metal—without the polish, 
however, as bluestone is oot susceptible of polish. 
Other stone is dressed by hand by the stonecutters, 
who tool it with chisels and axes into different shapes. 
It is also turned in lathes in the shape of hitching 
posts, columns, and other forms, while it is susceptible 
of the most intricate carving, and is used at present in 
many classes of sculptured work for the ornamenting 
of buildings. Its extreme hardness makes it proof 
against all atmospheric changes, and it will neither 
shell like brownstone nor crumble like marble under 
the action of frost It disintegrates and explodes, 
however, with terrific force under the action of intense 
heat. 

The bluestone formation of New York State lving in 
Ulster County belongs to the Hamilton period, while 
that quarried in the other counties mentioned belongs 
to the Catskill group of rocks of the Upper Devonian 
age As far as the writer has been able to learn, 
minerals are never found in the bluestone deposits, 
except in the form of oxides Iynorant prospectors 
have at times reported the discovery of anthracite 
coal, which, however, has always proved to be a 
worthless deposit of organic slate. which in some 
localities abornds in considerable quantities. It is im 
probable that coal willever be found in this region, 
as the stone formations that lie nearest the surface are 
those which underlie the coal measures of the entire 
eountry Popular Science Monthly. 


{Prom True Bowron JovgnaL or Comwence.] 
ARTIFICIAL SILK 


AMONG the processes which have been put forth 
from time to time for the manufacture of artificial silk, 
und the machinery used in connection therewith, those 
known by the names of Lehner and Chardonnet have 
been carried to the highest degree of perfeetion, and it 
is not too much to say, at the present juncture, says 
the Textile Manufacturer, that the former process is 
the one which is likely to attain the premier position, 
as being the most practical process of all that have vet 
been invented, We have recently witnessed a practi 
cal demonstration of the manufacture of artificial silk 
by this process, 

Before describing the process in full we may savy that 
the inventor is Dr. Friedrich Lehner, Ph.D.. M.A., a 
well known chemist, of Zurich, Switzerland, who has 
made the production of artificial silk the subject of 
close study and unwearied experiment for the past 
nine vears, and has now apparently succeeded in 
avoiding, rather than in overcoming, the difficulties 
which have hitherto proved fatal. There is no ques 
tion that bv his method a textile fiber of extreme fine 
ness, with a tensile strength not much below that of 
silk, and with a brilliance and luster exceeding that of 
the highest qualities of silk itself, can be produced 
from materials of comparatively small value, by a se- 
ries of processes, chemical and mechanical, and in 
themselves neither very complicated nor expensive. 

l'o those who bave not hitherto read particulars of 
the methods previously employed in the production of 
artiticial silk it mav be well to call their attention to 
the fact that they all start practically from the same 
base: that is to say. they take inte account the fact 
that all vegetable tibers—such, for instance as wood, 
flax, cotton and jJute— may by a process of digestion 
i.e, treatment by acids and alkalies—be reduced to 
what in the science of chemistry is known as cellulose 
In other words they become mere cellular tissue—the 
substance secreted by the living protoplasm of a vege 
table cell in order to form its investing membrane or 
cell wall. Cellulose is indeed made from wood palp 
the debris from cotton. jute. and other spinning indus 
tries, ete., for a variety of commercial purposes, And 
t is this material which is the basis of artificial silk 

By direet combination with nitric acid it is converted 
intoa nitrate, and if a small quantity of sulphurie acid 
be also added, the latter combines with the water, and 
to use a well understood chemical phrase, * splits off.” 
The highest nitrates of cellulose are explosives, and 
ire insoluble in aleohol ether. It is these nitrates 
which in various forms of modern explosives are fami 
liar as cordite. tonite, ete. Thefpyroxylin nitrates, or 
lower nitrates. are less explosive, and are soluble in 
ilcohol ether. Ordinary pyroxylin dissolved in alco 
hol ether (equal parts of alcohol and ether) is gelatin- 
ous in character, but wanting in viscosity. In other 
words, it will not. thouch a semi-fluid, flow freely. It 
is, in faet, not unlike good melted fish glue. A solu 
tion containing, say, more than 7 per cent. of cellulose 





is, however, too gelatinous to be readily workable, and 
in the Chardonnet process, before referred to, enor- 
mous pressure is resorted to in order to foree the mate- 
rial through orifices sufficiently fine to produce a fiber 
capable of being spun. It is at this point where Dr. 
Lehner’s special treatment of the pyroxylin comes in. 
By the addition of dilute sulphurie acid to the alcohol 
ether solution he breaks down the nitrate into bodies 
of different physical but of the same chemical charac- 
ter, and consequently is able to obtai: a 12 per cent. 
solution which is perfectly fluid, and workable under 
the simplest conditions 

The preparation of this fluid, it will be understood, 
is so far a purely chemical one, and at the time of our 
visit was not demonstrated to us, though we think our 
readers will be sufficiently acquainted with this por- 
tion of the subject to know that the fibers above re- 
ferred to can be digested or dissolved until they form 
a liquid as above stated. The liquid is of a yellowish 
eolor, but rather muddy, and to enable it to be spun 
or converted back again into a fiber it is stored in one 
ormore glass vessels, as will be seen by reference to 
the accompanying illustration. which, we may add, 
does not do justice to the machine The view of the 
latter is taken from the back of the frame, the spindles 
being farthest from the reader. The machine is a sim- 
ple modification of a flier frame. and indeed it is the 
simplicity of the mechanism employed which tells very 
laryels In favor of lr ehoper's process 

The supply of liquid in the glass vessels shown is 
kept at one uniform height, for reasons which will be 
obvious to mechanicians. To the underside of each 
vessel is coupled a glass pipe which passes downward 
and is connected to a horizontal glass pipe about three- 
fourths inch in diameter at the back of the frame. This 
pipe is provided with a number of glass nipples about 
Zineches pitch apart. and to each of them is connect 
ed what Dr. Lehner has very aptly termed an artificial 
cocoon, This is merely a glass tube less than one- 
fourth inch in diameter, and is bent to the shape of 
the letter S 

Its free end is reduced to a conical form, and a very 
fine orifice is left in it, through which the fluid is 
forced by the “head” of liquid in the glass vessels. 
The lower ends of the artificial cocoons are submerged 
in a trough containing water, and as the fluid escapes 
the water removes about 60 per cent. of the solvent. 
with the result that the issuing streams of fluid imme- 
diately coagulate and are drawn off in exceeding!|v fine 
filaments of brilliant luster, and, when dry. of great 
tenacity. The filaments are at this stage nearly white, 
and each of them is picked up by the attendant by 
means of a wire hook and passed over a glass guide 
rod provided with small projecting nibs. At this 
point as many filaments as desirable to form the 
counts of yarn required—say six or more—are con 
verged together and taken in this state to the drawing 
rollers of the machine. These merely consist of a 
bottom line of rollers with a line of separate weight 
ing rollers above each thread, and they are rotated at 
a sufficient surface speed to Keep the combined fila 
ments at the required tension. From here the thread 
is passed to the flier and thence onto a double-flanged 
bobbin, the twist of course being imparted in the 
usual way, as will be readily understood by those en- 
gaged in the manufacture of other varns 

In passing through the spinning frame the varn 
rapidly dries, becomes quite solid, and in the process 
of drying the remainder of the solvent is removed. 
The varn on the bobbins is practically indistinguisha 
ble from tram silk, except by microscopic or chemical 
examination. It is, however, in this condition, when 
perfectly dry, a highly inflammable substance, and it 
therefore requires to go through a third process—that 
of denitration—in which by a well known treatment 
by ammonium sulphide the nitrie acid is extracted, 
after which, when the varn is again dried, it is practi 
eally non inflammable. It is, indeed, less inflamma- 
ble than cotton or rhea. Chemically the yarn when 
denitrated approximates very closely to silk itself 
The lustreus character of the material depends upon 
its transpareney and its cylindrical construction 

Cotton is not lustrous, because, although tubular, it 
is composed of a flattened membrane. which so breaks 
up the light that it appears to be quite dull. Flax, also 
tubular, is much more lustrous, and silk, which is a dou- 
ble tube,is, of course, incomparably beyond flax in this 
quality. The yarn can be spun of any count required, 
and one of the greatest advantages derived through this 
process is that the counts may be kept perfectly uni 
form. This will be obvious to our readers when it is 
understood that the cellulose nitrate can always be 
made of the same strength and in unlimited quantity, 
kept at the same uniform level in the supply vessels, 
the orifices in the cocoons kept the same size. and in 
these days of regular running engines, it is quite 
possible to run the spinning frame ata practically uni- 
form velocity In this respect the artificial cocoon is 
certainly a distinet improvement upon the natural 
type, for it is well known that the filaments coming 
from the latter vary very much in different cocoons, 
both with regard to their size and the difference in 
their state of bealth. Even in the same cocoons the 
diameter of the thread is larger at the finish than at 
the beginning of spinning. 

A further point in favor of Dr. Lehner’s process is 
that the manufacture of varn can be carried on prac- 
tically without attention, and we can certainly vouch 
for the fact that during about three-quarters of an 
hour’s careful watching by our representative not a sin 
gle end out of about 100 was seen to break. Some were 
broken purposely, to test the manner of piecing up, 
an operation which proved to be quite as easy, if not 
easier, than that of piecing cotton varn. We were in- 
formed by Dr. Lehner that on some occasions the ma- 
chine had been left ranning all night without atten- 
tion, and in the morning all the threads were found 
intact. We give this statement for what it is worth, 
but our own experience is that it seems to be quite 
reasonable. Then, again, the process being chemical 
and mechanical, it goes without saving that no special 
conditions as to climate or temperature are involved, 
and the costs for labor and power are relatively so 
small to that of the chemical and other materials used, 
that the whole commercial question turns upon tie 
value of these materials and of their eeonomic mani- 
pulation. Hitherto, although the process has been 
earried long past the experimental stage, it has been 
carried out wore on the scale of the laboratory than 
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of the wanufactory, and it is obvious that with well- 
designed mechanical appliances and apparatus and a 
manipulation of chemicals on a large scale, very con 
siderable savings may easily be made 

It will be interesting to our readers to know that 
samples of the artificial silk were submitted to the 
Bradford conditioning house, whose official report is 
as follows: 


Bradford Corporation Conditioning House, June 8, 1894 

1. The samples submitted to me are purely artificial. 
containing no filaments of pure silk 

The relative strength, compared with Italian pure 


silk of the same counts (4.010 vards to the ounce), is as 
6 to 100. 

3 Pure silk has but little elasticity, and when 
stretched does not go back to its original length: nei 


ther does the artificial silk, but its stretching quality 


2 


before breaking) is as 73 to 100 relatively 
4. Taken at a denier, measure for measure, the rela 


tive weight of the same 
artificial silk is 7°25 per « 


average diameters of pure and 
‘ent. more in the latter, which 
corroborates the relati fie gravities of each 

5. The artificial silk is much evener in counts (taking 
20 tests of 10 vards each) than any pure silk 
The denitrated artificial silk takes the 
shades perfectly even and brilliant 

7 and the 


Ve speci 


6 dye in all 


7. It stands boiling, washing off, use of either 
vids or alkalies equally well as pure silk 

8. The gloss or luster is equal to the best silk 
appearance, and therefore decorative value, 
spun chappe or combed silks 

9 In its denitrated state it is less inflammable than 
cotton, and perfectly safe for storing in quantity, either 


Its 


is far above 


raw or dyed, and it is less inflammable than any sam- 
ple of denitrated “artificial silks” we have vet tested 
WALTER TOWNEND, Manager. 


ither from the foregoing sufficient 
fiber itself, and it only re 


Our readers will ¢ 
information regarding the 


mains for us to say that we had ample opportunity 
of testing the strength of the fiber, and generally com 
paring its qualities with that of natural silk. This we 
were enabled to do by examining a large number of 
samples both in the form of hanks and in the woven 
state. The colors were, in our opinion, more brilliant 
in the artificial silk than in the natural, though, as 
before stated, the breaking strength is rather less 
Partiy for this reason it is not at present the inten- 
tion to use the silk for warp, since the friction of the 
reed and also the shedding would have an injurious 


effect upon it. 





drawback in this, because a vast quantity of silk goods 
are made with a cotton warp at the present time ; and 
judging by the uses to which the artificial silk had 
already been put and the diversity of fabries which 
had been woven with the silk used as weft, we think 
there is every reason to believe that artificial silk has 
a great future before it. We must, however, say that 


among the samples shown we did not notice any plush 
though this was, perhaps, due to one of the 
reasons we have just stated. Still, we do not see why 
the silk should not be used for weft pile fabrics. 

On the whole, we were highly pleased with our ex- 
amination of Dr. Lehner’s and it only the 
barest justice to him to say that he allowed every 
opportunity for thorough investigation, and, along 
with several gentlemen interested in the manufacture, 
answered in a very satisfactory manner allthe ques- 
tions which were asked. From a commercial point of 
artificial co- 


goods, 


process, Is 


view, it is to be sincerely hoped that the 
eoon will give an impetus not only to the silk indus- 
try, which is in such a very bad condition, but will 


also open out new fields of enterprise to manufactur 
ers in other branches of textile manufacture where the 
use of silk is at present but limited. This we believe 
it will do, if the wearing qualities of the artificial silk 
are its manufacture seems to have been 
successful. 


as good as 


ON THE PREPARATION CARBON BLACKS 
FROM NATURAL GAS IN AMERICA.* 
By Goprrery L. CaBor, Boston, Mass. 
THERE is acertain small industry peculiar to the 


United States, of which, I think, no accurate account 
has yet appeared in any scientific journal or stand 


ard technical work, and which I am, therefore, en- 
couraged to bring to your notice in the hope that it 
may at least have the charm of novelty to most of 
you. I refer to the manufacture of lampblack from 
natural gas. The substance thus obtained, known to 
the trade as carbon black, and also less frequently as 
hydroearbon black, gas black, satin gloss black, jet 
black, silicate of carbon, and various other names, is 
eollected on the under side of cast iron plates or 
rollers, from which it is automatically removed by 


suitable serapers of iron or steel. This gas is burned 
from gas jets such as are used for illuminating gas. 
As is the case with many more important inven- 
tions, the merit of discovery has been cained by dif- 
ferent people and belongs to no one alone. 
The first person who collected soot on 
thrust intoa flame made carbon black 


so 


a surface 


tish Section of tt Chemical Industry 
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But in our opinion there is very little | quantity and quality of the black. 
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Por the purpose of this sketch, howe “ver, ‘the indus- 
try may be traced to certain priating ink makers in 
Philadelphia and New York, who found that soot 
thus made by artificial zas gave a beautiful gloss and 
intense color to printers’ ink, differing totally in both 
of these respects from the lampblack obtained in the 
ordinary way by burning oily or resinous matters in an 
insufficient supply of air, allowing the smoke to set- 
tle in deposition chambers. A small amount was thus 


made in a private way at an expense of $2.25 to 
$3.10 per Ib., till in I872. or thereaboat, Peter Neff, 
of Ohio, and Messrs. Haworth & Lamb, of Massa- 
chusetts, made experiments with natural gas for the 
Sane PUPP use, and the two latter erected in New 

Cumberland, Pennsylvania, the first factory in which 


earbon black was successfully made on a commercial 
scale. Others soon followed, too numerous to name, 
seeking thus to utilize the natural gas which was at 
that time going to waste in enormous quantities. This 
is always found with petroleum, and for many 
vears it was chiefly res by the unscientific men 


gas 


warded 


who controlled the oil industry as dangerous nui- 
sance to be blown off and got rid of in every possible 
way 

The amount of this valuable and irreplacable sub- 
stance which has been thus utterly wasted, it is im 


possible toestimate with any approach to accuracy, but 
1 think I am perfectly safe in saying that it may be 
measured in hundreds of trillions of cubie feet. IT my 
self have a well from which probably three billions of 


cubic feet of gas was wasted before any was utilized. 
Here, then, was an industry of which the raw mate 
rial was natural gas, and the finished product easily 


paid for transportation over the worst roads. 

The amount of capital required to start the busi 
ness was comparatively small, and the price of the 
black high. The result was a crop of small concerns, 
most of which perished after a short existence. 

Experience soon showed that the quality of the gas 
ind its adaptability for making black varied greatly 
in different localities ; that the duration of the sup- 
ply was very uncertain ; and that the average unedt 
‘ated man, even though backed by Yankee push and 
ngenuity, did not possess the requisite engineering 
or business ability to invent, erect and maintain in 
successful operation the requisite machinery, nor to 
obtain and Keep the requisite amount of trade 

The first factory erected contained a series of flat- 
bottomed cast iron pans arranged in rows and _ filled 
with water, which was supposed to improve both the 
Under each row 


Rr nana 


ne me} 


of pans wasa line of burners, ordinary gas tips, the 


flame of which impinged upon the iron and thus de- 
posited the black. At intervals of 20 minutes a car 
traveled from one end of the row of plates to the 
other, supported on rails and drawn by a wire rope, 
and a seraper fixed in the open top of this car or trav- 


eling black box removed the black, which fell into 
the bottom of this car, and was thence removed by 
hand, bolted, and packed in barrels for market. 


of all the factories that have since been erected, per 
hs ips ho single one has used gas capi ible of produc Ing 
so much biaek per thousand feet or of sosoft a quality, 
and if there were any of this black still for sale, small 
quantities of it could be sold for four or five times the 
present market price 

The first lot of 500 Ib. put on the market was sold 
for $2.50 per Ib.; the next 1,000 lb. brought $1.50, and 
the factory paid for itself in three months. A year’s 


output was soon contracted for at $1.25 per lb., but as 
competition increased the price rapidly fell. By 
IS81 black was selling at 3c. per lb.; by 1882 at 3lc.; in 


ISS3 an offer of 24ec. per Ib. for a 2,000 Ib. lot was refused. 
Meanwhile various other methods of manufacture 
came into vogue. Many manufacturers tried cooling 


the depositing surface with water in various ways, and 


all abandoned it, including the original factory, it 
having proved that no material advantage was thus 


gained, either in quantity or quality. and an additional 
complication and expense, involving considerable me- 
chanical difficulties, were thereby introduced. At first 
the great object of the manufacturers was to obtain 
the most intense color and the greatest gloss, and in 
this respect the original brand was soon surpassed, 
but at the expense of softness and opacity. 

All carbon blacks bear a general family resemblance; 
are very intense in color, glossy whether rubbed in the 
dry or in varnish; have an extraordinary mixing 
strength, which, however, varies greatly and compares 
differently with lampblack, according to the medium 
in which they are ground with the diluting pigment; 
i.e., whether water, oil, varnish, or whatnot. Gener- 
ally speaking, carbon black ground in oil with 100 
times its weight of white lead gives a very dark gray, 
showing about three times the strength of a good 
lampblack and from five to ten or more times the 
strength of the poorer blacks. 

They take twice as much oil to make a varnish of a 
given consistency as do ordinary lampblacks, but are 
much harder to mix, harder to dry, and more apt to 
curdle or form clots. 

All earbon blacks will mix with water by simply 
shaking them with it; lampblacks, generally speaking, 
will not, and this is a convenient way of determining, 
in cases otherwise doubtful, whether a black is lamp- 


\ black or carbon black. 


The process originally used by Messrs. Haworth & 


Lamb is still in use in Sayenburg, Butler County, Pa., 
by their successors, Messrs Nolen & Boardman Pe 
ter Neff. of Ohio, was the next to enter the field, using 


& process somewhat similar to the first. His gas came 
from the geological horizon known as the Berea grit, 
and was poor in quality for the purpose of black mak 


ing. He used no water, and shaped his benches slight 
ly coneave below, a doubtful advantage. His 
was the only factory for carnon black ever ope 


rated in Ohio and never exceeded an output of 125 Ib, 
aday. It bas not been in operation for two or three 
years or nore. 

The next process in point of time was the roller pro- 
in which the collecting surface is a cylinder re- 
volving on its axis, Various patents were taken out, 
and two or three factories were put in operation on 
this principle. Itis very expensive both in of 
plant, repair, and consumption of gas, but is still used 
in one factory, and the black can be sold in small 
quantities at a high price 

When carbon black at 60c. a lb., it was thought 
by many that if it ever became equally cheap, it would 
replace the higher grades of lampblack made from cil, 
and, to a certain extent, it has; but there are some 
uses for which lampblacks are preferred, and there are 
brands which have remained practically unchanged in 


CESS, 


cost 


sold 


price for twenty years, and have increased the sale, 
at a price much higher than that of earbon black 
now, 

Meanwhile the output of earbon black has been 
increasing at a very rapid rate, with a downward 
tendency in the price. In 1881 there was probably 
made from 400,000 to 500,000 Ib., all of it on various 
modifications of the bench principle and the roller 
principle. In 1883, a new mechanism attained com- 
mercial success—that, nawely, of a large plate, M4 feet 


in diameter, pierced with holes for ventilation, and 
revolving over stationary burners, and a stationary 
scraper, and a black box beneath it, from which last 


the black was removed by screw conveyers, and thus 
‘arried to the bolt, a cylindrical revolving sieve, 
through which the black fell to the bin beneath, from 


which it was lifted and packed by hand 

This machinery took the place of labor in sifting 
the black, and the loss in handling, due to the extreme 
lightness and fluffiness of the black, was diminished. 
As it comes from the sieve, the black an extremely 
light, fine powder, weighing less than 5 lb. to the cu 
bie foot. A gentleman, in conversation with a friend 
of mine, dipped his finger intoa barrel of this un- 
pressed black without noticing he had done so till his 
attention was called to it. 

It will sometimes oscillate in waves almost like 
water, floating, it were, on the air, which it me- 
chanically imprisons. This may partly be due to its 
electrical condition from the friction of the serapers 
working at a high temperature of 300° C. on a perfect- 
ly dry surface. The black easily affected by elec- 
tricity. If you rub sealing wax smartly on the sleeve 
and pass it over the black, it will fly up as if caught 
by a baby eyelone. 

It is so dry and tine that I have seen it fly through 
a hole no bigger than a steel Knitting needle, just as 
sand falls in an hour glass. 

To transport it to Europe, or even shorter distances, it 
is necessary to compress it, which is a tedious and dif- 
fieult job, far more so than with ordinary lampblack, 
The first successful packer was a screw press, worked 
by hand. To compress the black it was necessary to 
expel the air, and the difficulty lies in preventing the 
black spurting up with the air, which may be accom- 
|plished by covering the plunger of the press with a 
sheepskin, woolly side out. The wool retains the black, 
but permits the air to escape. A very important point 
from the 


Is 


as 


is 





is to shield the black froin all air currents, 
time it is removed from the plates till it has been 
packed. 


away a considerable 
nuisance. 


A slight air current will float 
amount of black, causing loss and a 

In the years 1884 and 1885, small cast iron rings, ro- 
tated spasmodically by a ratchet mechanism, came 
into use as depositing surfaces, These are 3 feet out- 
side diameter, 2 feet inside diameter, and have a ring 
of gas jets underneath them. This process was the 
invention of Mr. A. N. Biood, since dead. By it one- 
half of the total output of carbon black is at present 
mad It customary to put these in reetangular 
buildings, flimsily constructed of sheet iron and steel, 
each containing 4 such rings in six rows, all actuated 
from a shaft outside the building. 

The best output yet obtained is about 1 Ib. per 1,000 
feet. But I think there is at present no factory that 
reaches this average, and some not one-fifth of this 

Another process that has established itself, after five 
or six vears of costly failure, is upon plates 24 feet or 
so in diameter, with gas flames and black box rotating 
beneath them. Another process, introduced in the year 
1891, and in use at one of the two largest factories, con- 
sists of a series of small, independent, rectangular 
plates, with a scraper moving back and forward under 
each by a reciprocating motion. It is a noticeable 
fact that mechanical success or failure has depended 
more upon the skill with which the different methods 
have been applied than upon their inherent excel- 
lence. 

Since 1885 most of the factories have been so arranged 
that the black is handled wholly by machinery. From 
below the bolt it is raised by an elevator toa large bin, 
out of which it is packed by machinery. An automatic 
modified flour packer, working on the principle of a 
serew propeller, has now come into general use 

In 1886 the production reached 900,000 to 1,000,000 
Ib., and the price had sunk to 8c., although much was 
still sold at higher figures. 

In 1889 some lots were sold that only netted the pro- 
ducer 3c. Since then the price has been better, netting 
the producers perhaps 7c. a lb. at the factories, on an 
average, for the last three vears. 

The output has meanwhile increased to about 10,- 
000 Ib. per day, and will amount this year to fully 
3,000,000 Ib. 

The uses of the black are for printers’ ink, paints, 
mineral black, stove polish, shoe leather, rubber goods, 
fertilizer, coloring cement, mortar pulp, and artificial 
stone, harness oil, stenciling, mixing with other blacks, 
such as lampblack, ivory black, ete., to improve their 
eolor. 


Chemically speaking, they contain 92 to 93 per cent, 


is 
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thus effects the reduction of the complex forms of na- 





























of carbon. 5 to 6 per cent ryvgen. and 1 to 2 per cent The form of press employed in packing this black 
hyd vd tra f any neral matter, nor was of interest, and he asked Mr. Irvine to further ex-| ture to a few simple geometrical data. 
have | r | cn of was black beit wiulterated, plain its method of use | This sort of study necessitates but little explanation, 
which Lt iN ich to th redit of the trad Mr. Irvine said that the light substance was first put | the sight alone allowing the natural order in which 
piernren » APPARATUS FOR THE PRopvecTIon (2% @ barrel capable of sustaining a level pressure, | each line must be placed to be understood. So the 
oo KCTION OF CARSON BLACE Wnote GAs ind in place of using an ordinary piston, such as | student, encouraged by his unexpected success, quick 
would be employed with a coherent substance, the | ly gets a liking tor the practice of this sort of work, 
A circular plate of cast it 4 feet in diameter, A, front of the piston was covered with a sheepskin, the | and soon retains the principles of the figures that he 
ut in 45 4 on 1 carefu eveled, is hung to a 16. wool side outward, The wool allowed the air to escape | has drawn. These figures are, as far as possible, com- 
ineh t, Boa ! t xtra strong tubing, by bat retained the solid black The press worked ad-| posed of squares, triangles, circles, angles and oblique 
guy wir (. tapped toacup at the top of the mast mirably Impressed black was so light that a large | and verticai lines. 
snd adjusted as to length by turn buckles, C. Beneath feather bed tick filled with it coald easily be lifted; The pupil fixes these in his memory with pleasure, 
these ipported on pulle ut the foot of the mast with one hand and is not repelled thereby, as he would be by dry 
ard toahat I by ties running horizontally to a collar j hotions of nomenclature He thus, without any trou- 
on the mast, revolves on 15 minutes or so a frame ; aS | ble, learns a language that he will later on know how 
work driven bya , D. at its eine ference, and PURIFICATION OF SUGAR-—CONTINUOUS to speak perfectly. 
earrving a black box and per. EK. a track of angle FIRST SATURATION This language of drawing, as Mr. Ravoux shows, 
iron for the chain to lis pon, amda gridiron of 1 = = » | corresponds in wany respects to the spoken language 
ineh pipe with fr 10 to 1400 gas burners such as By T. Franc, Zits. Zuckerind. Bohmen, 1893, 18, 1—3 | One anes use of Sseeens that it forme into words and 
are used for iilaminating purposes, F, supplied from a Sinck animal chareoal has fallen into disuse the} then into sentences, in order to be the expression of 
fineh O D feed line, placed near thet lle of this ost vexed question with regard to the purification of | a thought, while the other assembles its lines into cir 
gridiron as the mast, et will allow, and looki like the sugar juice is the “‘first saturation.” The saturation ‘cles, squares, angles and triangles, and combines these 
the backt eof an unesyvei trical skeleton, G 
This feed line takes its was in turn froma ly ineh pipe, 
1, from a was box rotating on a central mast, which is fed 
with gas from below Iu the rotating black box is a 
screw conveyor, H, actuated by a pit nat the inner 
end, J, that engages in a small bevel box fixed on the 
hast he black discharwes downward from a spout 
into a circular trough-like box, K, shown in seetion in 
accompanying sketch, and from here it falls through a 
hole in the bottom into a long eonvevor that carries it 
to the levator, L, when it passes through a bolting 
machine mack f very fhe wire cloth, and is then 
— . —_ — 
a) 
Sg = a ys’ vw NAS 








ibowe re 


reular box 
cardinal points 


packed by machinery Den thee 
ferred to rotates a cover, M, and two 
are to be noted 





SUGAR PURIFICATION. 


wid. On this account large lime kilns furnished with 
ingenious heating arrangements have been erected. 
Endeavors have especially been made on all sides to 
prevent as far as possible the great losses of carbonic 
wid which are occasioned by the use of the existing 
forms of saturation apparatus. Indeed, experiments 
with a gas containing 26 per cent. of carbonie acid 
proved that 9 per cent. of the saturation gas wae lost at 
the commencement of the operation and 19 per cent. at 
theend. The present invention was devised to obviate 


this loss, and the author points out that not only is | 


the latter object attained, but the work is expedited 


ras employed must be as rich as possible in carbonic |squares and these other figures according to estab 


lished proportions, in order to translate a collection of 
more or less elevated ideas, and these two languages 
may harmonize and render the same subject with an 
equal art, provided that the study thereof has been 
regular and rational, and that a certain talent, a gift 
of nature, has been awakened by practice and instrue 
tion. 

It is in this order of ideas that Mr. Ravoux offers 
these “ Interpretations” to the public as a certain and 
attractive guide, which is assuredly capable of render 
ing services to the cause of the teaching of drawing. 

The method is distributed through eight books. in 


Ist. No draughts of air must touch the black at any ' 
stage of the manufacture Che “first saturation” is divided into two stage: :| which are studied the most diverse objects taken iso- 
2d. It is made and handied wholly by machinery up (1! \ continuous preliminary saturation with the latedly or grouped in series. Two of these books are 


to the time that it has been packed ; thus a uniform 


machine-made black of exeellent quality ts obtained. 


Novrk ON THE ABOVE PAPER. 


BY ROBERT IRVINE 


This manufacture is an adaptation of a process well 


5 
known in England long before the discovery of natural and the outtlow pipes are furnished with valves 
gasin connection with the American oil wells. The From these preliminary saturators the juice enter 
same quality of black was made with similar apparatus, one of the finishing saturators. The gas evolved fron A 
although on a much smaller seal by printing ink the preliminary saturation passes through the pipe, R 


who employed ordin 
oWn experience con 


manufacturers here 8) vears ago 


ary town gas for the purpose My 


original gas, (2.) The employment of the gas which 
escapes from the first operation to finish the process, 
Presuming the presence of a mixer, the juice, after 
mixing with lime, is led into the three high saturators, 
A. BK, C, where it rises from the first into the second, 
and thence into the third vessel, a continuous flow of 
maintained meanwhile. Both the inflow 


was being 


into the froth retainer, F. in the first division ot 
which it takes a downward direction and in the se« 


firms Mr. Cabot’s as to the quantity of gas required ond an upward direction thereby destroying thre 
to produce 1 pound of black Burning 1,000 feet of froth, which is returned as juice by the tube, S, to the 


never exeeeded | pound ; 
town-tmiace 
per pound on 


gis per hour the produce 
and, of course, considering the 
gas, this meant a first cost of at least 5s 
the black produced 

This beautiful substance 


price of 


with its velvet-like gloss, is 


f-}-}-}-] 


preliminary saturator, while the gas passes through 
the tube, r, to the finishing saturators. The tube, R, is 
furnished with valves, V. V,, V,, the tube, r, has 
likewise a valve, V The finishing saturator has also 
in independent gas and juice delivery tube, so that 


devoted to the application of the principles of per- 
spective, and the two last interpret the landscape. 
Cahier N° 4 Cahier N° 3 
1 


Lo 
8 
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The figures that accompany this note show the advan- 


quite different in appearance from lampblack made by | when desired the saturation ean be conducted in the | tge that may be derived from this analytical method 

burning oils. Bat as regards color value or covering old way When, for example, the preliminary satur- | Of drawing. — Le Genie Civil. 

power, there is between the two aot the difference Mr. ator, A, is being cleansed, the inflow valve is closed | : 

Cabot asserts. When the two varieties are reduced from the mixer, the juice run into the finishing satur-| ..,,,. , . . . — 

with, say, 100 per cent, of zine oxide or chalk, the shade ator, and the operation conducted in the old mm | THE LARDARELO BORIC ACID WORKS. 

given shows very little difference between the two in The valves, V and V;, are closed, while A is placed IN a paper describing these works read before the 

color value in connection with the empty finishing saturator, | Baltimore Section of the American Chemical Society, 
Of course any idea of foreign competition with this No. L, by opening the valves, U and U,, and the| Mr. William P. Mason says so far as he is aware no 

American manufacture te out of the question, and contents of A foreed tnto the vessel, No l.. by means | recent description of these famous works has been 


America will hold the field until her resources of 


natural gas are exhausted 


With reward to the matter of price raking 7 cents 


of gas. The same applies to the cleansing of the other | given, and there is certainly 


two saturators 


widespread ignorance as 
to the best route by which to visit them. The most 
convenient starting point is Pisa, whence a train may 


a pound as the lowest price at which gas black can A SIMPLE METHOD OF DRAWING be taken for Cecina. The rest of the journey, after 
be delivered with profit in this country, as compared ‘ came - _ changing at Cecina and alighting at Volterra, must be 
with the cost of black prepared from heavy dead oils ENGINEERS, in whose work drawing and sketching | made by driving. 

(which vields 15 per cent.) we have the oil black at a play so important a role every minute, will certainly Upon crossing a ridge within a half a mile of the 


eost considerably less than the was black as at present 
imported 
Both of 


bodies as chrvsen and 


contaminated by such 
which are of a dirty 
brown color: these dissolve in the varnish used for the 
manufacture of printing ink, and areapt to communi 
cate this to the printed matter, and in process of time 
shows a kind of halo surrounding each letter, This is 
especially noticeable in old books or filed newspapers, 
These impurities can only be eliminated by igniting 
or calcining the black at a red heat | 
It has often been sugwested, and I believe has been 
tried experimenta v, that the gas from the shale re 
torts in the oil manufactories in Scotland could be 
profitably employed for this manufacture; but con 
sidering the enormous quantity of gas required to pro 


blacks are 
pyrene, 


these 





be interested in the method of teaching drawing just 


fF" 


Myn Wy 


A 4 





end of the journey, the boric acid plant, and its attend 


duee this black, it is most probable that the shale gas 

can be more profitably emploved as fuel. published by Mr. Paul Ravoux, of Remiremont. he ant village. suddenly come into view, and, with the 
The president said that this process was obviously Interpretations pour dessiner simplement” (such is numerous jets of native steam rising from ana amon: 

only applicable where gas « ds be obtained for the title of the work) tell the beginner what he must do | the buildings, the resemblance is very strong to a busy 

nothing. Even Glaswow gas at 2s. 6d. per 1,000, and in order to at once succeed in drawing. To this effect, New England factory town. 

containing more carbon than Edinburgh gas, would , the author has devised a graduated series of lines from All of the district now covered by the works was 


not pay to burn for the manufacture of carbon black 





which he makes the most varied forms proceed. He 


originally owned by the people of the neighboring 
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ancient town of Monte Cerboli, but having been held 
by them as of little value, it was very cheaply obtained 
in 1818 by a poor young Frenchman, who detected the 
presence of boric acid in the steam, and who was 
shrewd enough to appreciate the value of his dis- 
eovery. He at first formed a company for the purpose 
of developing the property, but later acquired entire 
possession himself. 

The boric acid, to the extent of one-tenth of one 
per cent., is contained in the native steam that issues 
from the earth througib numerous orifices, all of which 
have been tubed to a greater or less degree 

These tubings are mostly of eight inch pipe. and ex 
tend into the earth of varying distances, some a few 
feet and others over three hundred. Certain of the 
fumaroles are entirely artificial, having been bored 
after the wanner of artesian wells. The boring tool, 
when it reaches the steam zone, usually drops sudden- 
ly a vard or more, and immediately thereafter steam 
escapes with much foree. The temperature of the 
issuing steam varies in the different outlets from #8°— 
140 C., and it rushes from the pipes with great noise 
and power. 

Ordinary spring water is led into a circular brick 
cistern about thirty feet in diameter, and an eight 
inch pipe, conducting natural steam, passes through 
the cistern wall about one foot below the water sur- 
face. 


The issuing steam, which impregnates the water 


with boric acid, causes a fountain of several feet in 
heizht to play in the cistern. 

After an interval of twenty-four hours the contents 
of this cistern are piped into another similar one on a 
lower level, and are then subjected to a further injec- 
tion of steam for an additional twenty-four hours, after 
which the solution passes to a square settling basin, 
where a grayish mud, of exceedingly fine state of di- 
Vision, separates 

This mud, which contains more or less boric acid, is 
given away tothe country people, who use it as an 
application for diseases of the hide occurring among 
sheep and cattle 

From the settling tank the boric acid water passes 
to evaporating pans forty in number) made of lead. 
These pans are six feet wide, 150 feet long, and eight 
inches deep. They are slightly inclined, and are di- 
vided by small ridges two and a half inches high cross 
ing them transversely every two feet The liquid 
enters at one end and slowly flows over the step-like 
divisions to the other, the rate of inflow being made 
equal to that of evaporation. 

When, in the judgment of the attendant, the con- 
centration has been carried far enough, the flow is cut 
off, and the hot concentrated liquor is brushed out by 
brooms into crystallizing tanks, ten by thirty feet in 
size, and allowed to cool 

The deposited crystals of boric acid are removed by 
wooden scoops, drained in baskets, and the mother 
liquor is returned to the evaporating pans. 

The crystals are spread upon a steam-heated drying 
floor protected by a shed-like building thirty by fifty 
feet in area, and when dry are placed in bins for 
storage. Shipment is made in casks holding about 
1,000 pounds each. The heating of the evaporating 
pans and drying floor. in short heating of every de- 
scription throughout the establishment, is by native 
steam. 

About 200 hands are employed in the works, and the 
annual output is approximately 1,700 tons, all of which 
is shipped to England, via Leghorn. 

Count Lardarel appears to have a careful eye for 
the welfare of his employes, as is evinced by the sub- 
stantial manner in which the village is built, its clean- 
liness and the attempts made to adorn the streets. He 
was awarded a medal at the Paris Exposition for his 
contributions toward the betterment of social condi- 
tions, in addition to an award made for his manufac- 
tures. 


BOAT WITH PROPELLING TURBINE. 


THE idea of replacing the wheels and screws of 
steamboats by another arrangement derived from the 
same principle, that is to say, by a turbine acting like 
a wheel, but in a closed space and upon a_ limited 
quantity of liquid, is not new. Born in America, with 
Rumsey, it has been taken up in England by Ruthven 
and in Germany by Seydel. But none of the tenta- 
tives made by these engineers has been crowned with 
success, Lately the question has been resumed, and 
the serious experiments made by the Elbe Navigation 
Company merit fixing attention upon this new mode 
of locomotion, which may have a certain future. 

It is Mr. Zeuner, a German engineer, who has 





Fig. 1. —CON TRACTOR. 


studied the question anew, and three boats have been 
constructed upon the Elbe by the company accord 
ing to his calculations. We take the following de- 
scription of them from the Zeitschrift des Vereines 
Deutscher Ingenieure 

Mr. Zeuner first tried to find out to what the want of 
suecess of his predecessors was due The latter took 
the waterat the base of the boat at right angles with 
the directionof motion. The suction was effected with 
centrifugal pumps, in which the water was submitted 
to a high tension, which developed again the exit ori 
tices, wherein resistances were created at the abrupt 
bends of the apparatus. The loss of work was there- 
fore considerable. Mr. Zeuner was led to the concla- 
sion that the three principal conditions to be realized 
would therefore be the following : (1) The channels for 
the circulation of the water should not present abrupt 
eurves; (2) the water should enter according to the 
direction of the motion and preserve such direction at 
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the exit, to as great a degree as possible, after having | 
passed into the suction apparatus; (3) the water should 
enter through the very motion of the boat, and should 
undergo but a slight modification of velocity. | 
Such are the conditions that be sought to obtain 
for the construction of the Elbe boats. 
He first replaced the centrifugal pumps of his pre- 
decessors by turbines of the easshel- Senval system; 
and then, as the passage of the water into the turbine 
was not sufficient to effect a motion, he fixed upon the 
body of the turbine an ajutage, provided with float 
boards for a portion of its length, in order to lead the ! 








of giving, during the summer months, for example, a 
speed of 35 meters per second with two meters of 
water. 

It was in the fall of 1892 that the Saxe was con- 
structed. Its principal dimensions are as follows : 


Length si adeadaks a CE 2 
Maximum breadth ... ....... .... 37 m. 
Draught Re 0°65 m. 
Displacement 52 *m. 
Surface submerged An .. 907 4m 


The boat was provided with two Zeuner apparatus 





water, without shock, to the orifice (Fig. 1). The seec- 
tion was slightly less at the exit than at the entrance 
of the turbine, so that there was a feeble acceleration 
of velocity. The apparatus thus arranged is, there- 
fore, capable of operating like a pump, and calculation 
shows that there is a variation of pressure that ex- 
plains the motion of the water toward the orifice of 
discharge. There is a suction of the water, just as in 
a mine ventilator there is a suction of air. 

Such is the principle of the new apparatus 

There remained another question to solve, and that 
was the backward running of the boat. It was im- 
possible to think of changing the direction of revolu-| 
tion of the turbine, after the addition of the ajutage 
above mentioned. The running, therefore, had to be 
modified without in anywise changing the direction 
of motion of the steam engine. It occurred to Mr. 
Zeuner to provide the orifice of discharge either with 
a double ajutage of 90° (Fig. 2) or a simple curved one 
of 180 (Pig. 3), both permitting of the escape of the 
water in a direction opposite that of the entrance. The 
change of direction can then be effected by putting on 
or taking off this ajutage. This, besides, has the ad- 
vantage of allowing the engine to revolve at a con- 
stant velocity without any slowing up. 

It was accordiug te these studies of Mr. Zeuner that 
the Elbe Navigation Company built its three experi- 
mental boats, the Fee de PElbe, the Merle, and the 
Saxe. 


Figs. 2 anp 3—REVERSING APPARATUS. 


placed on each side near the center, and presenting the 
following dimensions : 


Mean diameter of turbine... 0°25 ww. 
Width of float boards of turbine 0-142 m. 
Height of float boards of turbine. .. 015 m. 
Diameter of exit orifice : sos. O9BT m. 
Number of turbine float boards 20 
Number of ajutage float boards. 13 


Cube of water per second 13) om 


The boat had been calculated to give a speed of 5°5 
meters in deep and still water. It gave 5 meters com 
mercially. This is an appreciable result 

Finally, on the 4th of March, at the time of a rising 
inthe Elbe that carried the height of low water to 
118 meter at Dresden, it was possible to make the 
trip between Kaditz and Kotzenbroda with a speed of 
7°08 meters in descending and of 3°4 meters in ascending, 
say a mean of 5°28 meters. The turbine made 270 revo- 
lutions per minute. 

It seems, therefore, to result from these quite numer 
ous experiments that a vast field is open to researches 
with a view to improving a new mode of propulsion 
which isto have a future. From the standpoint of 
mechanics, the idea is perfect, since we disturb a frac 
tion solely of the liquid that produces the motion; with 
screws or wheels, on the contrary, we lose much of the 
useful effect, as a large mass of water is still agitated 
behind the boat without furnishing any work. From 





Some comparative experiments were made with the 
first named of these boats, by employing in the first 


the standpoint of speed, we shall obtain good results, 
since upon a large boat we can multiply the Zeuner 


place, as a mode of propulsion, a screw 0°69 m. in diam-| apparatus to infinity, and have powerful steam en- 


eter, and then replacing this serew by a Zeuner appa- 
ratus calculated according to the resistance of the 
boat. This apparatus had the following dimensions : 


Mean radius of the turbine 2s 0°220 m. 
Width of float boards of the tarbine.. 0°134 m. 
Height of float boards of the turbine. 0°110 m. 
External diameter of apparatus...... 0-574 m. 
Diameter of exit orifice .. . 0-315 m. 


Number of flout boards of the turbine 20 
Number of float boards of the ajutage. 16 
Cube of water per second Sree 
Theoretical velocity at entrance . 4m. 
Theoretical velocity at exit cam oa 7 m. 


+ The principal dimensions, etc., of the boat were : 


Length at the load water line ... .. . 12°55 m. 
Maximum breadth .......... rw i. * 
Praught of water amidships ......... 0-75 m. 


DRSEROOUIOMNS. ..0 cence secesces : 10°55 *m. 


Surface submerged at the loadwater 


gines making a constant namber of revolutions with- 
out any reversing apparatus. Such engines, with an 
| equal amount of work, will give a greater speed than 
in steamboats. From the standpoint of stability, we 
avoid the jarring of the wheels or screws, and there 
are no variations in the line of submersion. As an 
offset, oscillations upon the sea may raise the turbines 
out of water and make them suck air, which would 
much interfere with the operation of the apparatus. 
So it will require still other studies and numerous ex- 
periments before we see large ships provided with the 
epeasatas that we have just described.—Le Genie 
Civil. 


ALUMINUM BOATS. 


AMONG the many advantages presented by the use 
of aluminum, says the Engineer, its suitability for the 
construction of light boats is one that has often been 
recognized, and has especially been borne in mind in 
the equipment of Arctic expeditions, Our readers 


rer err = i= remember that a couple of boats of this kind 


The first experiments with this boat were made upon | 
the Elbe, between Dresden and Wachwitz, upon a} 
course of 4°531 meters. 

The experiments with the screw were made on the 
5th of September, 1891, and the others on the 2st of 
June, 1892. The results were as follows: 


} 





Direction of run 





Nature of ning with re > _ Low 
motor spect w cur Speed Ss Work water. 
rent. | Sas 

{ Downstream 4 S20 Bra) 274 O87 m 

Screw Upstream 2-706 Be 23 76 0-87 m 

' Mean 3; 7a 8 270 0 S87 m. 

\ Downstream 5 06 gr 2s 0°46 m. 

Turbine Upstream 25K wy 2 0 46 m. 

' Mean 34 wa 2 Ss 0 4m, 


| Other experiments were made in running forward 
and backward, but under bad conditions, in that the 
apparatus employed was not sufficient for the resist- 
ance of the boat. The results of the experiments were 
as follows : 


Low 
water. 


Motor Direction of running Speed. Revolutions 








\ Downstream eH 365 0-87 m. 
Forward U petream 2766 a8 O37 m. 
owen ' Mean 3°73 358 0 87 m. 
\ Downstream 3.422 |notobeerv’d 0 87 m. 
Backward Upstream 1°61 29 os; m. 
f ‘Mean. 2 692 ba] 0O'87 m. 
, Downstream 4807 300 0 72 m. 
Turbine Forward Upstream 2765 390 0-72 m. 
areune ' Mean 3786 gue 072m. 
, Downstream 344 SOT 0  m. 
Backwar’ Upstream 1 216 529 O'R m. 
' Mean 25 RY | 0 &-m. 
‘ i ' 


The Merle was not utilized in special experiments, 
but performed a regular service that permitted of com- 
paring its speed with that of the serew boats. It at- 


| three sections, as shown. 


formed part of the equipment of the reeent Wellman 
expedition; and at the Grafton Gallery on July 7 
there was on exhibition a similar boat which excited 
some interest, 

The boat which is shown, holding twelve men, is 18 





ft. long, 5 ft. beam, 2 ft. ro » and can carry two tons; 
and with sails and wasts weighs 192 lb. It is built in 
he two end sections are 
interchangeable, so that the boat may be sailed either 
way; or if desired the end sections form a complete 
boat, as shown, in which form, filled with stores, it is 
designed for their conveyance on sledges across the 
ice. The whole is covered inside and out with Messrs. 
Docker Brothers’ non-corrosive paint, which is imper- 
vious to the action of sea water. 

Each section has a waterproof canvas covering 
stretched tightly over the top, perforated with holes 
with bag-like fittings for the rowers to draw tightly 
under their arms, each section thus forming an abso- 
lately watertight compartment. All the metal fittings 
and wire are of aluminum, and the basketwork 
fenders, which keep off the floating ice, when not in 
use fold in the bottom of the boat, are to be used to 
sleep on, and while the middle section forms one 





tained the mean speed of the latter, and was capable 





ing compartment, the others when placed on end and 
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above the mining shaft on the vein at the extreme limit of bis side line, 
iles from Denver by down the hill, and probably to the surprise of both 
runs up the canyon parties the shaft one day broke into the middie of the 


Vh tunnel 
A compromise Was attempted, resulting in the + sent 


the 


mort sheie of 


mo f 


ties 





is about 7 


above Denver and owner buying out the old mines and uniting Whale 
Hukill and Standley in one property known as the 
10 whneiss and sch Standley Consolidated 





sccm rvstaiilitie 


HISTORY OF THE MINE. 


rresracive velis wf 


rystalline granite of It is probable that the mine was discovered at an 
le mica. These veins early date by the old Spanish residents, in working a 
racter, especially ¢t placer called Spanish bar in the bed of the creek near 
are va few s| where the vein crosses. This placer ground just be 


STOPE OF 


vu RK. O., rich ore; ¢ ) there iting ore YQ I quar 


up te it, produ 


ali 


and right 


‘low the ve in, ed large qu 


RO 





Ww Co RO 
AB LW. 





PHENOMENA 


tz, feldspar, ete. 





itto usilv dis-| tities of gold, though strange to sav the surface matter 
heir ligt pink|of the vein was quite poor in gold Phe bold out- 
ling out in relhef ropping {f the vel would hardly have es« tped the 
at red dikes The)! eves of the early prospectors, particularly as its urse 
i veins is N.E. bv] was freely stained with iron and green carbonate of 
et cuts th diag pper A Colonel Damont at one time took bold of 
he property, and later, parties of Comstock fame 
were formerly we es of the Hukill or Platus and Whale 
is | eut for t 1 mustock fashion 
lis are abundant a é levelopment of the vein the prospect 
loes not seem to have been very promising. The sur 
sup the faces « we of the lode showed verv little value. and it was 
reek. Was ul the ot till many thousands had been expended that it 
i Whak Hu Drencual bie produ tive As depth was gained the ore be 
the creek, and t ime more solid In the Whale and Hukill little or 
no lead ore was found. But in the Standlev a great 
their claims cov ead zone was found, which in depth became the usual 
sides of the ereek |iron and copper pvrites. The silver values were 
But the present | greatest in the upper workings; with greater depth 
. } the silver din shed and the gold increased. Ore from 
) the upper workings averag 70 te 100 ounces silver 





per ton, and $1.50 to 81.75 gold in the lower workings 

The ores at present are dry quartz ores, mainly com 
posed of iron and copper pyrites, together with pur 
ple copper or bornite, and bright, irideseent hued 
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r the maps that a large Copper known as peacock Copper rl ere is not much 
the mountain on the free gold in the mine, nor does it appear there ever 
in observing the dire« was, even at the surface, where it is wenerally found 
‘luded in their loea- most abundant. The gold values increase with depth, 
Aspen above tl and especially at the bottom of the shafts; while laterally 
1 intain ti Standley lead ore is found near the surface Over two-thirds of 
ble lesson: first. ! ure the developed ground has been productive. The vein 
~ md, that good pros. has been opened for over 3,000 feet continuously, and 
an old. long settled) prospected on the surface for 3,000 feet further. 
se who look for them Phere are 14 lode claims, 6 placers covering 7,000 
ev for some time, the feet of the vein and two miles of the creek There are 
nents bezan to s spect five principal or chutes, or nes of principal mineral 
f th W hale probably deposit on the vein, with average intervals between 
whers or mé were, and them of WO to W0 feet These ore bodies are more 
iwsing on the side lines likely to be found under guiches and depressions on 
vo prove this he opened a, the surface than under mountain erests. The ore 
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averages in silver BD to ounces per ton, and the 
gold 24, to 444 ounces. of this ore being poor 


and low grade and mixed with much rock is a concen 


trating ore, and some of it goes direct to the smelter 
The average assay value of the present ore is 
FIRST CLASS, 
Silver in copper ore 5 ounces, 
trold 2 2 CUDCES 
Silica th per cent 
[ron : “4 per cent 
Copper ‘ 5 per cent. 
SILVER IN LEAD re WITH NO ZING 
Silver 23 ounces. 
frold ls ounces 
Lead pen a ) per cent. 
Silica o« wv per cent 
Iron 1S) oper cent 
CONCENTRATES 
Silver 20 ounces 
Grold 2 ounces, 

Iron 23 per cent 
Silica 16 per cent. 
CHARACTER OF THE VEIN 
The vein would popularly be classed as a so-called 
“true fissure vein,” bu bv this is meant that there 


« 
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PREPARING 
VERTICALLY. 


TO 


was once a wide open fissure 5to 10 feet wide gradually 
filled with ore and quartz, there is no such thing here 
Doubtless there 1 crack in the rock, similar 
to the cleavage planes or joints we have described in 
the canyon. This fissure or line of weakness, along 
part of its course, became a zone of alteration and 
mineralization of the country rock adjacent toit. Thus 
the so-called vein we see exposed in the roof of the 
tunn-ls or on the face of the stopes is in some places 
simply a line of rusty, rather decomposed rock, but a 
few inches wide close to the footwall. The remainder 
of the vein or gangue above the footwall is generally 
the ordinary schist somewhat rusty, with 
here and there little seams of quartz or feldspar, and 
narrow streaks of ore, an “‘impregnation,” one would 


was once 


“heiss or 


be inclined to sav rather than a well detined vein 
This mineral impregnation grades gradually into 
the country rock without any well defined limiting 
hanging wall. The vein in this part mav be de 


scribed as a zone 
of fracture. 
Further on we find this zone oceupied by a singular 
combination, consisting of a belt of “ breecia™ five or 
more feet wide, formed of fragmeuts of porphyry and 
granite. (See Fig. 1.) While of the fragments 
are angular, both porphyry and granite often assume 
a perfectly rounded pebble-like form. Runuing in 


of mineral impregnation near a line 


nost 








Fig. 5.—METHOD STOPE 
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and out between these blocks, and often acting as a 
cement to them, is the ore. mingled with quartzose 
mnatter or by itself alone. Sometimes this breccia lies 
n two well defined zones on either side of a central 
of quartz and feldspar speckled and veined 
with ore. In most cases the richest smelting ore lies by 
itself in a narrow zone between the breccia and either 
the hanging or foot wall of gneiss. 

This part of the vein doubtless origivated in a fissure, ' 


iss 


SCIENTIFIC 


SUPPLEMENT, 


AMERICAN 


which was enlarged by the eruption of the voleanic 
breceia, which carried uv in its embrace fragments of 
the granite torn from the of the fissure, and 
pieces too of congealed porphyry ; and either by al 
teration, or partial melting, reduced them to rounded 
pebbles; this may too have been assisted by steam, but 


sides 


it seems hardly possible that underground waters cir-| 


culating in the fissure could have given the fragments 
their rounded form 


Such a breccic zone, impregnated with ore matter, | 


may seem anomalous, and different from the orthodox 


No. 


980 


VISIT UNDER GROUND. 


We entered the mine by the level, tunnel or drift, 
different words used for the same thing. close by the 
rovdside on the south bank of the river, known as 

Level A” or “the road level.” See plan of workings. 

This appears to have been one of the early openings 
into the vein and hill by the old wanagement. For 
some unknown reason, though but a few feet from the 
outcropping vein, it was not driven in directly on it, 
but aimed to cut it by a long diagonal crosscut. This 
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idea of a “fissure vein.” It is not, however, uncom- 
mon in these mountains, for a porphyry dike without 
the presence of quartz to be impregnated by mineral 
and to constitute the vein to all intents and purposes, 
as for example the vein of the Mattie mine in the same 
neighborhood, which is only an impregnated porphyry 
dike 

It is to be observed that a dike of porphyry runs 
close by back of and parallel to what should be 
the hanging wall, very nearly making the vein a con 
tact vein, between porphyry and gneiss. (See Figs. 2 
and 3. 

In one case toward the end of the third level north, 
this dike has entered and absorbed the usual zone of 
the breccia vein, and retained only the narrow zone of 
the rich swelting ore between it and the gneiss, mak 
ing this part of the vein a true contact. 

This barren porphyry, again in places, cuts through 
both breecia and vein, and at others intrudes long 
narrow tongues into the gangue. The vein never 
passes through this porphyry, but is ‘** thrown” by it. 
Hence we must conclude that though the porphyry 
seems of the same nature as that in the breccia, vet it 
must have been erupted after the breccia, and after | 
the breecia was mineralized. 

This porpbyry of a light color seems to have mn 





6—END VIEW OF SHOWING}! 
HOW THE WEIGHT OF FALLEN ROCK IS) 
PISTRIBUTED ON FOOTWALL AND LAG- | 
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reduced to a highly plastic or even molten condition ; 
for it insinuates itself into every crack and crevice and 
is constantly and most unexpectedly met with in the 
mine 

The course of the vein is northeast and southwest 
dipping to the west at an angle of 68 degrees from the} 
horizontal, 


UNDERGROUND 


VIEW OF A STOPE. 


level was 8 feet high by 5 feet wide. It was well and 
carefully timbered for the first few hundred feet, owing 
to nearness to the surface making the roof and walls 
of rock loose and unsafe. The “stulls” or upright 
timbers as well as the “‘cap” or top of the arch, were 
of sawn timbers, cut square. 8 inches thick. They in- 
cline inward at a slight angle toward the cap. Back 
of these the walls were lined with boards, called 
“lagging.” On the floor was the tramway, the rails 
18 inches apart, laid on ties as on a railroad. 

This diagonal crosscut reached the vein at a dis- 
tance of 200 feet, when the rock becoming firm and 
solid, no more timbering was required. The ore of the 
vein was found, on reaching it, to be somewhat scanty, 
and lying on the well defined footwall; the hanging 
wall was less definite. Both walls were of granitic 
rock. Contrary to the popular idea, two well defined 
walls, i. e., footwall and hanging wall, are very rare in 
mines in this region. There is commonly but one 
wall, and that often but ill defined. The footwall in 
an inclined vein is that which slopes omer from you, 
and upon which your feet would naturally lean toward, 
while the hanging wall is the opposite side of the tun- 
nel, where the rock naturally overhangs you or slopes 
toward you. A wall in a mine is generally recognized 
by a prevailing smooth surface on one or both sides of 
the vein. The so-called vein as we have described was 
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Fie. 8—DRILL WITH COLUMN USED 
HORIZONTALLY. 
| here but a rusty line in the itie rocks. After 500 


feet of this poor material, richer stuff was encountered, 
which induced them tostope upward. This rich streak 
or “chute” continued to “breast ” or end of the 
level for some 1,500 feet, where operations are stil! con- 


| tinuing. 


STOPPING. 
Stoping is doue as follows; Av upraise is made by &@ 
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power or air dr tl f of th innel to a height | morning the cars can ran on the rails of the upper! place and about to drill a chute in the roof. The 
of perhaps 50 f ~ | j ere the air dri pil- | level hitehes, too, for the butt ends of the stulls were 
lar ola i and the dr is the roof Mill holes or ore chutes, as they are called, are gen-/| already eut, ready for the earpenters to lay in the 
An o1 , , ul the dirt from erally placed at every 40 or 3 feet apart Men may | stulls See Fig. 4 It is the carpenter's business tu 
eXCa\ f ' ws From this| be working at one end of a stope, and others at) cat the hitches and prepare and set up the stulls and 
chut | " excavating | the farther end, the drilling holes converging toward | lagging 

tlor t f tl breurit the cutter Phe cross section of the vein is well seen To be continued.) 

at tl ! t i ire directed on the roof and end faces of these Stopes 

in A SiAr ‘ ur i Vater um ty The yanwue is wenerally i breccia, more or less ith 

moturedd inf ttre | tr efor prewnated with re which will pay tf concentrate A WooDbD CARY ING MACHINE. 
the wan ie matter tf antes ow but is not rich enough to smelt Phe sim iting rich A NEW woud carving machine, called the site Ecli ste 
away frow the bie treak whieh in this re keeps close ¢ me or the other of the walls, | invented by Messrs Ryland and Bird, may t - , 
tlhnost invariably r f val r and sometimes a solid mass of pyrite or quartz and‘ is ie sir a ae 
hangin vall. wenern twa Prev «| how pyrite 
ever, 40 800n a toon t tl n ills a | BLASTING 

‘ropes thre preter art f fr ‘ ‘ 
— -S ~d i} ¥ m quart ; I : - 4 ~ oon \tlas dynamite is used The power drills of the In - 

—s : é of , gersoll pattern usually drill in a few hours half a dozen = 
are taid lay of it ’ ‘ hots ne a floor " » . + 
on top of these stulla 8S Fiz. 5. The cross stalls) 20's 6 or 8 feet deep, according to the amount of rock 
in this case were the width of the vein, and 2 feet they Gouve to Seeas down A power drill will do in 6 
thiek he batt end of a stall is laid hiteh hours yt ‘ i peer ae tan by hand lab ra week 
aquare notch, cut in the fa f the footwall, and t tity of sendiien all tae ae may wn t great quan- 
idivon gait to, tania diets ona tee te ud in the hang ity of rock, a namber of holes are drilled at different 
ing wallat a nearly right angle with both walls 

These stulls in this mine, with inelined walls, have 
to be verv thick and strong to support the enormous 
pressure f the hanwi wa Lt pressur im this mine 

















increased ¥ the swellin f ldaeot porphyry 
behind the hanging wal S> powerful was this pres 
sure that | saw cross stu eet thick and only 5 feet 
long, split, broken, bent and crushed at the butt« 
like tow 
Phe stulls and lavving having be laid as a floor 
the work of stoping upward progresses Che dirt falls 
on the laws the fl r i ich of its pressure is 
distributed ver the slo surface f the footwall 
instend of allon the fl f lagyving and stulls Sev 
Fix. 6 
hn top of the cdirt that fa from his work upon the 
lagwing floor the ner sfamds to ntine his attack 
on the vein in tl roof of th toy see Pig. 7 and 
Fie. §) with th “ow Irill, Whose pillar may be, as in 
the illustration, F S placed across the stope hori 
zontally or else ver alls 
After the pow t kof the gunuom the veir 
matter from wall t vall) has blasted down, and 
sented off from the streak of riel r hat in this is 
lay lose to the footwall, the po barren rock is 
broken up small to mak i mew ha woth floor t 
receive the precious ore as it is broke lown rh f 
soft is either taken down with a pick r on t 
blasted down with a wht charuve of powsele In |} 
7 the men appear to be taking th ! f th foot wa 
with hammer and chisel 
Meanwhile, to dispos f this ore it dow listances and the charges ignited simultaneously by 
safely into the tunnel ! va hy has an elect battery 
been kept open and carefully timb vith small eross The “pillar” mode of supporting the Ingersoll drill 
sets of timber to the leve f the floor stop mh these narrow veins is here preferred to the tri 
Fig. 8), where it Is as an vn Ww hto 4 system. The pillar ean be placed in any posi 
throw the ore into the tunnel below, where a car tion horizontally or vertically and they have them of 
stands (see fF ) realy to receive it and earry it ill lengths to suit different widths or heights of the 
on the dump, to be whee Ll to the mill or sorti tunnels 
room or to the ineline shaft for hoisting. As the dirt The main air pipe supplying power to the drills 
on the floor of the scope rises, additional efoss pieces passes along the side ef the main levela low down, 
are aided to Keep the rill hole or ore chute free and | but above the ground, and is 4 inches in diameter. 
clear from stones The mill hole is wider at tl bot. Smaller inch pipes of iron are attached where side 
tom, which is called a pocket, than at the top. This drifts branch off to supply the drills, and to the end 
enlargement is done to prevent stones clogging: hence f these pipes about 50 feet or more of hose cased 
the mill hole is in the form of a uverted funnel in wire is attached as a flexible attachment to 
Down this ore chute the ore is dumped into th ir} the drills themselves. Two men attend upon each 
in the tramway at the bott of the tunnel trill 
Verv rich ore is sometime irefully broken dow tu Having dulv examined the stope, we proceeded on 
a blanket spread on the floor of t » uur way along the main tunnel. At a certain point a 
The result of driving the drill hok lown ina nt- erosseut had been made into the footwall, which 





Fi i) rRAMMING F 
ing direction is finally to make one end of the stope 
hisher than tl ther ; 

On reaching near the upper level. if the ore is not 
verv valuab 1 pillar is left or else it is stoped clear 
up to the track and filled in The vacant space is 
filled by stoping on one side and filling laving cross 
pieces from wall to wall te support sof the up 
per level while this is in Process Com niv ft s part 
is filled up during the light shift, so that by the 


ROM AN ORE CHUTE 
showed that the v: here had split up into three 
branches, each of them of fair size and valuable. 


This shows the importance of occasionally prospect 
ing and cutting into the walls. On one of these veins 
was a lofty, open, untimbered stope. Here, too, we 
neountered the porphyry dike which runs back of 
and parallel with the hanging wall 

We saw places in the tunnel where they contem- 
plated stoping, where the air drill was already in 





work, says the Engineer, by those interested at The 
Mart, Station Road, Brixton, London. Fig. 1 gives a 
general idea of its construction and Fig. 2 goes more 
into details. 

A peculiarity of this machine is the elasticity of the 
motions which ean be given to the eutting tool, com 
bined with sufficient rigidity. The tracing pointer 
and carving tool are mounted on the front portion ofa 
rectangular frame, extending over the machine table ; 
this frame is wounted so that it will rock freely in its 
bearings; it can be meved in a line parallel to the 
front of the machine, and to and from the front and 
back of the machine table. 

The back member of the tool frame is in the form of 
a shaft, on which are freely mounted one or more pairs 
of guide pulleys for the cutter driving band or bands. 
In slots or guides at the lower parts of the machine 
standards is mounted a countershaft, on which are 
loosely mounted one or more pairs of guide pulleys, 
aud said countershaft is weighted or acted upon by 
springs to give it a normally downward tendency. The 
machine frame is fitted with a driving shaft ecarrving a 
long drum, and said driving shaft may be driven by a 
treadle or by power acting upon a driving pulley fixed 
thereon. 

A driving band for each cutter or carving or engrav- 
ing tool is passed partly around the drum, then partly 
around the several pairs of guide puileys above dé 
seribed, and partly around the driving pulley of the 
earving or engraving tool. The guide pulleys are 
eapable of sliding along their carrying shafts, and the 
eutter driving band or bands is, or are, capable of 
traveling along the long drum. By the above con 
struction of parts the tracing point and the carving or 
engraving cutter orcutters are capable of being moved 
in any direction over the pattern, and work without 
in any way affecting the driving of the cutter or 
cutters, 

What with the guide pulleys sliding along their 
earrying shaft, and the driving bands of the cutters 
sliding wherever the tension draws them upon the 
long drum, and what with like freedom of motion of 
several other parts, the working parts of the machine 
seem as flexible as India rubber, yet are sufficiently 
rigid. The machine will cut in any direction, and 
will undereut to a considerable extent. A boy can 
work it : indeed has been working it fora few months 
past. The few of these machines at present made are 
worked by a treadle. Power carving machines are, 
however, about to be constructed, also a miniature 
machine for amateurs. The amount of give and take 
with this machine, because of its tension gearing, pre 
vents the heating of the bearings of the tools, which are 
necessarily driven at high velocities, and the length of 
wood which may be worked with it is unlimited. The 
machine seems to be able to carve anything, busts in- 

cluded. Various specimens of work done by it are on 
view, and more can be executed under the eyes of the 
spectator, The ligaments used with this machine are 
not leather bands. but cylindrical lengths of catgut, 
treated occasionally with pure linseed oil goid size, then 
allowed plenty of time to dry. 


A NEW ELECTROLYTIC METHOD OF 


PRODUCING ALUMINUM. 


THE following method, deseribed in a general arti- 
cle on the newer applications of electricity to mining 
and smelting, by W. Wendelen, has been proposed by 
the Aluminum Company. of Neuhausen, Switzerland. 
The material operated upon is aluminum sulphide, 
which ean be readily dissociated by passing an elec- 
trie current through it when melted, the fusion being 
effected either by the current itself or an external 
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source of heat. As compared with other methods, a 
cow paratively low electro-motive force is required to 
accowplish the reduction, and the carbon alestendee 
immersed in the bath of molten sulphide are not 
affected, as the reduction takes place at a temperature 
below that required for the combination of carbon 
with sulphur. Short circuiting is also completely pre- 
vented, as the reduced aluminum, on account of its 
higher density, falls to the bottom of the reducing 
vessel 

As, however, pure aluminum sulphide is difficult to 
produce, and, consequently, expensive, it may be re- 
placed by a double sulphide of aluminum and some 
alkali metal, that with sodium, obtained by heating 
alumina with carbon, sulphur and sodium sulphide 
according to the following equation : 


Al,O, 3Na.8 Na 


being the most convenient one, as it is readily soluble 
in a bath of molten alkaline chlorides and flourides. 
The best material for the bath is a mixture of potas- 
sium and sodium chloride kept melted by external 
heat. When this is used, a low-tension current is suffi 
cient to effect the reduction of the aluminum with al- 
most quantitative exactness and of a high degree of 
purity. When the fusion is to be effected by heat 
derived from the current, higher electrie energy will, 
of course, be required, but even then it will rarely 
necessary to exceed five volts. The reducing vessel is 
a cast or wrought iron box lined with carbon, which, 
like the electrodes, is not injured by the process. 


iC + 38 +4 6AL,8, + 2CO, 


+ 


be 


CATHODIC RAYS. 


MANY of ourreaders will doubtless remember the 
stir that was made about fifteen years ago by the mag 
nificent experiments through which Mr. Crookes, 
following a path opened up by Hittorf, thought he 
had demonstrated the existence of a fourth state of 
matter characterized by the almost absolute liberty 
of the molecules. AM the very ingenious experi 
ments devised by this eminent physicist found in 
his hypothesis a very natural explanation, which 
was thereafter generally admitted Shortly after 
the first publications of Mr. Crookes, some doubts 
were expressed by Mr. Goldstein the subject 
of his theory, but the memoir of the German scien- 








Gabriel Stokes had broken more than one lance in its 
favor. 

For a long time now, a goodly number of physicists 
have no longer been speaking of radiant matter. The 
phenomena in question are designated 
of cathodic rays, so as not to implicate 





Fig. 2. 


IN A CLOSED 


lar theory. This is the name that we shall use in this 
article for those rays that escape from the cathode 
afterthe manner of a projectile, and that were thought 
to be molecules in motion. The principal phenomenon 
upon which Crookes’ theory was based is that the 
cathodic rays are produced in tubes in which there is 
a sufficient degree of vacuum to allow the rectilinear 
travel of the molecules to become measurable, and 
yet not perfect enough to prevent the cathode 


' . : 
from attracting and repelling the molecules in suffi- 














Fig. 1.—MR. LENARD’S APPARATUS FOR 
A, anode ; C, cathode; D, tube lead 


tist passed almost unnoticed, and the idea of the 


bombardment of molecules remained intact with 
everybody. Meanwhile, experimenting went on, 
especially in Germany, where the illustrious and 


lamented Hertz and Messrs. Wiedemann, Ebert, Jau- | 


mann and other savants brought forward in sacces- 
sion numerous arguments against the kinetic theory 
of the phenomenon. None of these appeared to be 
absolutely decisive, and it is a recent memoir of Mr. 
Lenard, a pupil and preparator of Hertz’s, that ap 
pears to have demonstrated the error into which 
Crookes had falien and which was very excusable, 
since the learned world in general had participated in 
it,and men such as Lord Kelvin and Sir George 





THE PRODUCTION OF CATHODIC RAYS. 


ing to the pump; G, metallic screen. 


cient quantity to allow the phenomenon to remain 
visible. 


The genesis of the cathodic rays remains surrounded 


with mystery. The conditions indicated by Mr. 
Crookes have been merely verified, without, however, 
arelation of cause and effect having been discovered 
in the presence of the matter for the production of the 
eathodic rays. But as an offset, it has been possible 
to show that the presence of a gas, under a pressure 
comparable to that of the atmosphere, is not any 
more than is a perfect vacuum an obstacle to the 
rropagation of these rays. Upon this point Mr. 
Lenaeta experiments are decisive, and they are so 
important that it is well to describe them in detail. 
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by the name | which they are produced 
any particu-' 


ARRANGEMENT OF A SENSITIZED 
METALLIC 


15663 


Hertz showed some years ago that the cathodic ravs 
successively traverse several sheets of metal absolutely 
impermeable to light, and that they continue to prop 
agate themselves in a straight line in the tube in 
It is from a modification 
of this experiment that Mr. Lenard has drawn his 





LAARSES 


PLATE 
BOX. 


best arguments. The apparatus employed for the 
production of the rays is represented in Fig. 1. The 
aluminum cathode, C, is placed in the axis of the 


tube, while the anode, A, is a hollow brass cylinder 
applied to the sides. A lateral conduit, D, leads to 
the pump, while the extremity of the tube opposed to 
the electrodes is closed by a metallic cap, containing 
in its center a circular aperture, F, 1°7 mm. in diame- 


i ter, which is covered with a sheet of aluwinum about 


83 micronsin thickness, This sheet suffices to assure an 
absolutely tight cover, while the rays that have escaped 
from the cathode traverse it with the greatest facility. 
After this, nothing is easier than to observe them, 
either in the air or in an empty tube or one filled 
with different gases (Fig. 3). 

Electric actions ought naturally to be avoided with 
the greatest care in these experiments, which they 
wight entirely modify. This is why Mr. Lenard takes 
the precaution to protect the aperture toward the 
interior by a capsule, V, having a narrow opening, E 





Fie. 5.—ACTION OF A MAGNETIC FIELD UPON 
CATHODIC RAYS. 


A, non-deflected rays ; B, deflected rays. 


(Fig. 1, detail in upper right hand corner), while the 
entire apparatus is surrounded by a metallic screen, 
G, communicating with the window and with the 
anode and leading to the ground. 

Before describing the experiments through which 
the existence of the cathodic rays around the aper 
ture is revealed, it is well to refute some objections 
that might be made to Mr. Lenard’s reasoning. In 
the first place, it might be thought that the aperture 
itself acted as a cathode and emitted its own rays. 
But, aside from the fact that these rays would be pro 
duced in the air, which is contrary to all ed 





Fie. 3.—TUBE 
RAYS IN 


FOR THE OBSERVATION OF CATHODIC 
A VACUUM. 


Fig. 4--APPARATUS 


OF CATHODIC 


DEFLECTION 


OF THE 
FIELD 


FOR THE STUDY 
RAYS IN A MAGNETIC 
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! 
We have seen that the air acts upon these ravs in 


the manner of a disturbed medium It became of in 
terest, from this point of view, to examine various 
gases under different pressures When illuminating 
gas is wie to flow in front of the window, we observe 
in inerease in the transparency of the medium but 
tis possible to pe rform the experiment unoer better 











onditions, To this effeet, Mr. Lenard applies against 
the window a eylindrical tube 1°55 meters in length 
that may be filled with different gases. The phos 

phorescent sereen, which is with a sheet of 
iluminum 13 microns in tt s mounted upon 
in iron foot that permits of ing it by means of 
t magnet A strip of mica igainst the alumi 

um is designed for wing a shadow upon the! 
screen The process of exar og the medium con- 
sists in seeking the position in which the screen begins 
to become luminous around the mica The phospho 
rescence way be produced at sever neters distance 
from the window or aperture under the feeblest 
pressures, and it is in order to effect the extinction in 
t vered with a relatively 


he tute that the ScTeeti Was cer 


KR laver f metal 


7) ntroducing different gases successively into the 
tube t ind that their absorbing power ilcreases 
regularity with their density, from hydrogen, which 
s the most transparent, to sulphurous acid, which is 

st opaque of the gases examined 

When the tabe is provided, not far from the window 
with a diaphragm having a circular aperture, an in 
we of the latter, surrounded by a more or less intense 
halo, is perceived upon the screen Fig. 5, No lA 
r sharp part of the image corresponds exactly to 
t gennetrical projection of the free space of the dia 
plirugt while the balo is due to the diffusion of the 

ivs inthe gas filling the tube The phenomenon ts 

nt il with that which is observed when we look at 

in iluminated disk through a vessel with plane sides 
int which water mixed with a little milk has been 
put | pon diminishing the pressure of the gas or re 
placing it by another of less density, we see the image 
reasing in distinctness, while the halo becomes less 
imal less iInfternse The aspect of the halo permits of 
haracterizing the diffusion of the rays by the gases 
that they travers« Upon operating in various media, 
snd under very variable pressures, Mr. Lenard has 
suceem ied in arranging these gaseous media by order 
transparency Now he finds that such order is pre 
selvy the opposite of that of densities, without, how- 
ever, the nature of the gas intervening in any way ; 


we deduce the very simple law that 


whenee, for wases 
tI ition upon cathodic rays of the same nature de- 
ends only upon the tnasses traverse< 

But such rays are not all identical, for they differ 
weording to the conditions of their production, and 


s observed that thev propagate themselves so much 


more easily in proportion as the tube in which they 
ire produced is more completely emptied. They cor 
esponmd to radiations of different lengths of waves, 
ind if they are due 'o an undulatory phenomenon, it 
ippears evident that the ™ riod is so much the shorter 
proportion as the pressure under which they are 
gendered is stronger 
We have seen that the ecathocic rays are very prob- 
ibly due to a motion of the ether. If it is true that 
vases act upon them simply like a disturbed medium, 
ve conelude, therefrom, by analogy with optical phe 
mena, that the molecular dimensions are not neg 
ble with respect to their wave length 
We bave known fora long time that the cathodic 
ives become so ln a thagnetic field. This phenomenon, 
vhich is in perfect accord with the theory of Mr 
Crookes and the ideas of Faraday, had given a solid 


support to the hypothesis of bombardment. 
\ very however, led Hertz to ex- 
press some doubts as to the legitimacy of this explana 


slinple reasoning 


If the magnet exerts a mechanical action upon 
‘ ules in motion, there should be a reciprocity 
Now, we observe no action of the cathodic rays upon 
t nagnet We can, however, always attribute a 
gative result to a want of sensitiveness, and it is for 
this reason that the experiment of Hertz does not ap 
pear conclusive 
The phenomenon of which we speak may, neverthe 


ess, furnish a new argument for the theory of the 
In the Crookes hypothesis the de- 


German physicists 
viation of the rays should evidently depend upon the 
ture imdl density of the gas to the movement of 
which thev are attributed Now, by means of the ap 
paratus shown in Pig. 4, Mr. Lenard has performed 
some wparative experiments upon the air and hy 
droge neder pressures starting from O02 mim. and 
rea vy respectively 31 and 332 mm. for these two 
rASeN Asin the preceding experiments, the rays are 
“iueed in the tube, EK. They first traverse a very 





diaphragm, and then another one provided with 





i narrow aperture These ravs are deflected in pass 

xy between the branches of the magnet and form 
ipon the sereen the spot, T, whose position is deter 

immeat DV means of a scale The deflections show no 
systematic travel, and thus appear to be, within wide 
| ta. independent of the gaseous medium in which 

ire produced 

It will be remembered that the cathodic rays differ 
ws rewards the greater or less ease with which thev 
traverse a disturbed medium. Thev exhibit analogous 
lifferences in their refrangibility in the crossing of a 

urpetic field 

In most cases the image of the diaphragm deflected 
by the magnet (Pig. 5, series B) is similar to the non- 
deflected image The distinct part is in the center of 
the halo, but sometimes it is eccentric, and in this case 
the halo is always more deflected than the spot. Some 
times, even, the latter is completely detached from the 

ntral spot In «a greatly rarefied gas in which no 
halo is observed, tl itter becomes apparent as soon 
us the rays are deflected (Pig. 5. Nos. 6 and 7). It is 
no longer then due to diffusion, buat solely to the 
stronger action that certain of these rays experience 


on the part of the macnetic field 
Upon comparing this phenomenon with a result al 
ready enunciated, we shall vot find it difficult to con- 
clade that the ravs so much the more re 
frangible in proportion as their wave length is shorter. 
This analogy with luminous phenomena cannot fail 
to be verv We get a glimpse of the study 


rays, whose magnetic 


eathodi ire 


stugrestive 


f the cathodic 


of the spectrum « 
field is the prism 
Mr. Crookes’ theory, as plausible as it has hitherto 


1894. 
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appeared, seems at present entirely inadequate. We 
find ourselves in the presence ofa new domain, which 
has been but little explored, and which has many sur- 
prises in store for us. We already know to what the 


cathodic rays are not due, and it is Mr. Lenard’s 
rreat merit to have given a demonstration of it. 
What is their intimate nature?’ What is the wysteri- 
ous role of matter in their genesis’ Such are the 


questions that are now proposed, and that physicists 
will, perhaps, be able to answer with more probability 
after expenmence shall have more completely en- 
lightened us.—C. E. Guillaume, in La Nature. 


Prow THe Porrtarg Sctgnwce MonTery 
SKETCH OF HEINRICH HERTZ 
By HELENE BONFORT. 
WHEREVER the investigating minds of scientists 
ire at work promoting the insight of man into the 
mysteries of nature, wherever friends of natural 


philosophy are keenly alive to the importance of this 
comparatively new field of study, a field in which lie 
the most essential interests of modern civiliza- 
be regret over the 


some of 


tion, there will sincere and deep 


death of a young professor whose splendid career came 
to an untimely end on the first day of this year. Prof. 
Heinrich Hertz, of the University of Bonn, in Ger 
many. died on January 1, ISM, not vet thirty-seven 
vears of age. For the last two years he had not been 
in good health, and, though under the treatment of 
his capable physicians he several times rallied and 
seemed to be restored to his former strength. the last 


winter brought a serious relapse A chronic and pain- 
ful disease of the nose spread tothe neighboring High- 
mores cavity and gradually led to blood poisoning. 
He Was conscious and in Possession of his full le ntal 
power to the last; he must have been aware that re- 
overy was hopeless, but not a word escaped bis lips 
that would bave shown to his dear ones whether hope 
or fear filled his heart His wife and his mother were 
at his bedside for many weeks, giving him their ten- 
derest care, and, in spite of his continuous sufferings, 
there were many hours of genial At such 
times they read to him, and he gave himself up to 
general topics and to matters of personal interest to 
them, displaying even yet his wonted brightness and 
cheerfulness 

Heinrich Hertz, born in Hamburg on February 22, 
1857, wasthe eldest son of exc ptionally good and clever 
parents. His father was, at the beginning of his career, 
a iawver ; ip due course of time he rose to the post- 
tion of judge of the Supreme Court of Appeal, and 
has now been for a number of vears a senator of the 
free city of Hamburg. The childhood of Prof. Hertz 
was subject to every pure, healthful, and elevated in- 
fluence that a highly capable father and a superior 
mother can exercise. Both of them gave a great part 
of their time to their children; their eldest boy especi 
ally enjoyed the advantage of their companionship in 
many a holiday's ramble through the green fields and 
woods, and in cozy winter nights spent in reading 
Homer, the German classics, and other books, 

In passing through the high school classes of his 
native city, his predilection for the study of natural 
science early asserted itself, Whenever a new course 
of study began and a new textbook was put into the 
hands of the class, the boy would devote eve ry leisure 
moment to the perusal ot the volume, experimenting 
frequently with apparatus made by himself, and never 
ceasing until he could tell his father, * I have mastered 
that book.” This statement always proved to be per- 
feetly correct. In spite of his decided gift for natural 
science. Hertz chose as his vocation civil engineering. 
But when. after completing his studies, he came to 
take the first steps toward the practical execution of 
this design, he felt that his choice had been a mistake 
His parents, with a ready perception of the deeply 
rooted needs of his strong and peculiar nature, whose 
desires they would not think of thwarting, enterea 
into bis new idea, gave him their approval, and fur 
nished him with the necessary means. So he out 
on a new course of studies in mathematicesand natural 
science He grave himself up to this work heart and 
soul, and for a number of years Knew no other object 
in life but unceasing and unrelenting hard work He 
studied physics at Munich and Berlin, and enjoved 


discourse 


set 


the warm regard of Prof. Helmholtz. In_ 1880 he be- 
came his assistant, and. at his instigation, in 1883, 


settled down as a * Privat-docent,” or professor with- 
out salary, at the University of Kiel. It was from this 
time on that he made the science of electricitv the one 
great object of his researches, the main pursuit of his 
life. The first vears were filled with investigations re- 
lating to electric discharges, etc. He busied himself, 
above all, with the new conceptions of the inner me- 
chanism of electric phenomena, and of the connection 
between these and the phenomena of light and of 
radiant heat. These conceptions, originating with 
Faraday and Maxwell in England and represented in 
Germany by Helmholtz, were now carried forward by 
Prof. Hertz. 

His reputation soon spread through his native coun- 
try and he was in 1885 called tothe Polytechnic School 
of Karlsruhe, which for various reasons became very 
dear to him. One of its attractions was the exception 
ally fine and well endowed laboratory of the institu 
tion, which furnished the most desirable facilities for 
unlimited experimenting. At Karlsruhe Prof. Hertz 
found a wife who was in every way a lovely and grace- 
ful, devoted and highly intellectual companion to him 
His life was from this time on divided between the pur- 
suit of his main object, the progress of science, and home 
happiness ; both he and his wife derived rare gratifica 
tion from literature and the beauty of nature. It was 
from Karlsruhe that he went to Heidelberg, there to en 
jov the proudest moment of his life. in the vear 1889, 
when, greeted with enthusiastic applause by most pro- 
minent scientists, he stood up on the platform to tender 
an account of his researches and their results. Who 
that saw bim there, the very picture of youthful vigor 
and life, could have foreboded that those fine and pene- 
trating eves, to which for the first time since our earth 
turned around its poles electric waves had been re- 
vealed, were so soon to be closed in death! 

Soon Prof. Hertz received flattering calls to the most 
prominent universities ; he preferred the smailer town 
of Bonn, where he settled down in 1890. even to Berlin, 
the capital, because what be sought after was tbe most 
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serious and fruitful work, not glory and outward ad 


In Bonn he succeeded to the eminent phy sl 
st, Prof. Clausius; this was in itself a high distine 
tion conferred upon so young a man as Prof. Hertz 
Considered all over Europe as one of the most promi 
woked upto as one of the most promising 
leaders in the science of electricity Not only had his 
own country conferred high honors upon this young 
snd ardent worker, but the chief academies of Eng 
land, France, Italy, Austria and Russia now crowned 
his efforts with prizes, honorary memberships and 
other tokens of universal est m and wratitude. 
Up to the middle of this century the phenomena of 





nent, he was k 











lectricitv and magnetism had been o v inadeq lately 
xplained by applying to them Newton's law of gravi 
tation and asserting that, in the sa wav as celestial 
bodies exercise power of attraction at a distance and 
without the intervention of a medium, the two Kinds of 
u tr tv were attracting and repelling each 


her, while passing through space or through nou 
cuctors 
It was the 


sougnt to 


it English physicist Faraday who first 
the Knowledge of electricity to a 








higher stage, by entering upon the study of phe 
nomena with a mind free from preconceived opinions 
He put forth as the foundation ou which to base new 
theories his observations of electric aud magneti 
forces, their influence upon each other, their attrac 
tious for material bodies and their propagation by the 
transmission of the exeiftation from one point of spac 
to another. He questioned the assumption of space 
being void, and conjectured at the ether which 
transmits the luminous waves suffers xliifications per 
ceived under the form of el tr 1land magnetic mani 








festations eries, Unportant as they were, 


gained due eonsideration onlv when Faraday’s great 
countrvinan, Maxwell, treated the same subject in a 
purely scientif anda th r il Ww iy, publishing n isi 
his Mathematical Theory of Light. The nature and 


properties of ether he left and led, and they form t 
this day dominant questions, destined, it seems, ult 


mately to reveal the deepest secrets of natural science 





Maxwell labored to contirm the connection, surmised 
by Paraday, bet ‘nh lignht, ele tv magne nh: 
the idea of velocity now entered the theory and be 
came of supreme importance Maxwell arrived at the 
‘onclusion that the velocity of electromotion in a given 
medium must be identical with the velocity of light in 
the same medium, and that, therefore, ether, being 
contained in all ponderable bodies, would have to be 
looked upon as the conductor of electric motion and 
power Cor sequently the periodical m tions of ether 
which our eye ¢ eives as light. and which he figured 
is transversal waves, were considered by Maxwell to 
be at the same ti undulations of electricity T! 





oneeptions, unproved by experiment as Maxwell 


them, had merely the valu a scientific hypothesis 








emanating from a man of rare geni To have proved 
them facts, and thereby to have united two vast and 
highly important domains of natural philosophy, is 
the lasting 


redit of Prof. Hertz 
The complexity of phenomena of light and electrici 
tv and the insufficient opportunities afforded by the 
oratory for deductions of such magnitude rendered 
the obstacles barring the road to exact observation 
well-nigh insurmountable Many of the best and 
iblest naturalists were laboring to cope with these 
lifficulties. Two English scientists of highest stand 
ng, Prof. G. F. Pitzgerald and Dr. O. T. Lodge, 
were during the eighties occupit 1 with experiments 
for the investigation and measurement of electric 
But it was reserved for Hertz to discover and 
ipply with marvelous ingenuity the necessary ‘* ck 
tector,” a resonating cireuit with an air gap, the resist 
ince of which is broken down bv well-timed impulses, 
so that visible sparks are produced After an unceas 
ng course of experiments, in which he manifested in- 
lefatigable energy and a wonderful faculty of reachir 
the very essence of the matter he succeeded in decid 
Is the propagation of electrical and 
magnetic forces instan and further: Can 
electrical or magnetic effects be obtained direetly from 
Che paper on Very Rapid Electric Oscillations, 
which was published in S87 of a splendid 
series of researches which appeared in Wiedemann’s 
Annalen between the vears IS87 and 1890. and in which 
Hertz showed with ample experimentai proof and illus 


tration that electro-magnetic actions are propagated 


waves 





ny the questions 


taneous ft 


was the first 








with finite velocity through space. These twelve 
epoch-making papers were afterward republished — 
with an introductory chapter of singular interest and 
value, and areprint of some observations on electric 
discharges made by Von B d in 1870 under the title 

Untersuchungen uber lie \usbreitung der elek 


trischen Kraft.” A translation of this book, entitled 
* Eleetric Waves,” by D. E. Jones, B.Se., with illus 
trations and a preface by Lord Kelvin, has just been 
published in England 
in 1889, when laying before the Congress of German 
Naturalists at Heid results of his labors, 
Prof. Hertz, with the modesty characteristic of the 
true investigator, the utterly unassuming disciple of 
ence, gave ready and graceful acknowledgment to 
the efforts made by his predecessors or co-operators in 
the work, some of whom had all but attained the re- 
sults which they aimed at and which he achieved. It 
is pleasant to recollect that when he had gained the 
end toward which they also had been striving, the 
Euglish professors, Oliver Lodge and Fitzgerald, were 
foremost in announcing his suecess, and in preparing 
the English-speaking world to appreciate the impor- 
tanee of his discoveries. A natural bent of mind 
toward the questions at issue had awakened the young 
professor's creative powers; his complete concentra- 
tion upon the vital point and his intuitive perceptions 
led him to definite results and complete success where 
so many able minds had searched in vain. In the 
April number of this magazine Herbert Spencer 
speaking of the late Prof. Tyndall, gives a number of 
traits that apply with singular force and exactness to 
Prof. Hertz. Of these the first is ‘‘ the scientific use of 
the imagination.” It may well be said that with this 
onstructive imagination, as Mr. Spencer terms it. 
wiginated Prof. Hertz’s rare success as a discoverer 
and as an instructor. 

lo find out the most effective arrangement of elec 
trical conductors and to secure the conditions which 
would produce the strongest vibrations at regular in- 
tervals and in quickest succession, we might say the 
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adjustment of his instruments was the first part of his 
work. Having brought about electric undulations up 
to several hundred millions in one second, Hertz 
proved through experiment that the waves of elee 
tricity are transversal like those of light, and that the 
TTAaDSsWIssion requires a certain lapse of time. * as 
certained exactly the velocity of electricity ; it is found 
by multiplying the length of wave, which he weasured, 
he duration of the vioration, which can be calcu- 
ated, and he found this velox ity to be, as Maxwell had 
yposed, equal to that of light, and, moreover, equal 

‘ity of electric waves in metallic wires. The 
nl consequence of this last discovery was the cog- 
nizance of a new fact: that what had hitherto been 
considered as a current of electricity in a wire is really 
a movement along the surface of the wire. Maxwell's 
magnetic theory of light found further corroboration 
by the experimental demonstration of electric ower 
ss propagating from Its center In Waves shniline to 
sound. The electric undulations are subject to the 
same process of reflection, refraction, absorption, etc., 
asthe rays and waves of light, from which they are in 
the end distinguished only by their considerably 
rreater length, measured sometimes bv kilometers 
he rowning experiments of this finally 
anged what had hitherto been looked upon as a 


s 








course 





dence between two orders of cist ‘t phenomena 

a demonstration of identity By wathering the 
é etric spark in the focus of a large concave wirror, 
“ we it cane forth in the form of a rectilinear beam 
t properties of the electric ray were shown to be 
identical with those of a luminous ray, the former pro 
ducing phenomena which have heretofore been ob 
served only in light—those of polarization rhis re 
sult renders all theorizing on the matter superfluous ; 
the identity of the two powers springs from the experi 


nent itself; ocular proof is produced for the proposi 

on that light is in its very essence an electrical phe 
n, whether it be the light of the sun, of a can 
Ile r of a glowworm. Suppress electricity in the 
light would Suppress the lu 
forces would 


inivers disappear 


miniferous ether—electric and magnetic 
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cease to act through space Even a body not casting 
light can be a center of electrical action if it radiates 
heat. Electricity therefore possesses all nature aud 
even mat. The eve itself is, in fact, an electrical 
Pal 
The influence of this new system of physics upon 
development of natural science and the manifold 
plications in practical life of which it is capable can- 
not easily be overrated. Only recently a new applica 
tion of Hertz’s discovery was made by an American, 
who is trv ing to develop photographs by the agenev of 
the Hertzian waves, as science has named them 
hat is, by electricity instead of light. Hertzian waves, 
Hertzian investigations, apparatus, and methods form 
henceforth an essential part of all hand and text books 
of electricity The facts established by Hertz’s experi 
ments have been moulded into a mathematical formula 
by their author, who in this purely theoretical work 
also has shown himself to be a master of high genius 
in the realm of abstract science. There is at present in 
press and will soon be issued by T. A. Barth, at Leip- 
sic, a comprehensive work, “* Principles of Mechanics 
ina New Connection,” found among his unpublished 
papers at the death of Prof. Hertz. Its appearance is 
eagerly watched for by the seientifie world 
However highly his own time and posterity may 
prize the man of science, the great discoverer, in 
Prof. Hertz, his value as such to the world at large 
does not surpass that of the rare purity and greatness of 
his character, of the intrinsic merit which he possessed 
for those who knew him personally. A world-wide 
reputation so rapidly attained might have produced 
in the young man some feeling of elation and pride, and 
in his colleagues somewhat of envy. But as Prof 
Hubert Ludwig, representing the University of Bonn 
at Prof. Hertz’s funeral in Hamburg, said in his memo- 
rial speech : 

The rich harvest of fame and glory which was 
granted him, and that was so fully merited as not to 
be tainted bya single breath of envy or jealousy, never 
caused him to give up one atom of the noble -implic- 
ity and genuine modesty which were a fundamental 
trait of his character. His modesty was a most lov- 
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able quality in this great man, asserting itself not 
only in everyday life, but also in his scientific labors, 
which it pervades with the endearing charm of an 
amiable personality. It was coupled with the most 
considerate indulgence when judging others. His 
ever-ready recognition of other people's merits made 
it a sheer impossibility to grudge him his attainments 
or to be his enemy. 

‘None knew him but to love him, 

None named him but to praise.’ 
At the same time he was governed by an inflexible 
veracity.” 

He was indeed a most lovable man, and was never 
happier than in giving ploasure to others. His kind- 
ness and benevolence found expression in many ways, 
most of all toward those above whom he was placed as 
head of his department in the university. It was a pleas- 
ure to notice his satisfaction, when he found it in ae- 
cordance with his duty, to confer a_ benefit or favor. 
Aud when it was incumbent upon him to refuse or 
displease, he became the director who performed his 
duty, and the friend who regretted what had to be 
done. He was always ready to show hospitality to 
scientific men who came to Bonn from other parts of 
Germany or from foreggn countries. Even under the 
restraint of a fore igh tongue he spoke English and 
French with considerable fluency) bis conversation was 
charming. Not what he had achieved gave him his 
ascendency in scientific discourse, but what he be- 
yond a thousand learned men could achieve at any 
time—original and sagacious thoughts, springing up 
on the spur of the moment, and losing none of their 
force by being expressed in the most unpretending, 
simple form. When entertaining friends or convers- 
ing with his dear ones, he perfectly forgot the learned 
professor in himself; he was so much at his ease, so 
full of fun, that none around bim could help sharing 
his gayety. Many of his guests, prominent men of 
science as well as students, will always remember with 
a and gratitude delightful trips made with 

*rof. Hertz to the Siebengebirge or evenings of genial 
intercourse at his Louse in the Quantiusstrasse at 
Bonn. Absolute lv devoid of anv desire to pose before 
the public, the professor sometimes astonished stu 
dents newly entered for his leetures by putting in a 
bit of humor where they had expected abstract in 
struction ; but they soon found themselves none the 
worse for it. Some simple word, a casual remark 
made as if it were a self-understood thing, from his 
lips did more toward improving the mind of his audi- 
ence than a long lecture from another. He was not 
a scientist inculeating one special branch of knowl- 
edge—he was a thinker. To be considered an au- 
thority, even by the youngest beginner, was an idea 
that never entered his mind. In the congenial atmo- 
sphere of advanced classes, new ideas and conceptions 
seemed to rise in him and flow from his lips as though 
there could be no easier thing in the world. He was 
at his very best when propounding a problem to this 
small circle, showing how he would attack it. None, 
however capable, but could profit by this teaching ; 
genius itself seemed to prompt it 

With penetrating perspicacity he took hold of his 
roblems. As a veritable disciple of natural science, 
1e strove to accomplish his ideal ends, although by 
means of theory, which he completely mastered, yet 
not merely by theory and not for her sake only; 
what he aimed at first and last was the most accurate 
establishment of facts. Pervaded as his strong per 
sonality was by an absorbing love of his science, the 
rare harmony of his nature kept him equally from an 
exaggerated enthusiasm and from prosaic dullness. 
An uncommonly great number of valuable researches 
made at the Physical Institute at Bonn during the 
short time of his leadership prove his rare capacity 
and untiring eagerness to incite young talents to the 
best possible application of their faculties and so 
pave the way for their success in research. But ina 
wider sense of the word we may call his disciples all 
those physicists who are at this moment, and will be 
for a long time, occupied in exploring the provinces 
which he was the first to open. In this sense almost 
one quarter of all living physicists call themselves 
Prof. Hertz’s followers. 

The honors paid at his funeral tothe memory of 
this young and ardent worker were exceptionally 
great. He was buried in his native city, Hamburg, 
where the most widespread sympathy for his family 
and the deepest regret over his loss were shown. From 
Bonn, Karlsruhe and Berlin came friends, colieagues 
and students, some of them officially representing 
their colleges. Universities and prominent men from 
all parts of our globe have sent messages of esteem 
and sympathy to the wife, the parents, and the Uni- 
versity of Bonn. It may be questioned whether such 
utterances of sympathy and respect. much as they tend 
to make mankind feel itself as one, can offer consola- 
tion to those whose bereavement is greater than words 
are able to convey. However, what Mr. Lowell said 
in one of his simple and admirable memorial addresses 
is certainly true : 

*It may seem a paradox, but the only alleviation of 
such grief is a sense of the greatness and costliness of 
the sacrifice that gave birth to it, and this sense is 
brought home to us by the measure in which others 
appreciate our loss.” 

Prof. Hubert Ludwig, of Bonn, uttered the last 
farewell at the grave of his friend and colleague. He 
expressed the sentiment of those grieving at his bier 
in these final words 

* This loss is so great that we are tempted to recall 
the old saying of the envy of the gods. But in this 
solemn hour let us resolutely banish such temptation, 
and instead of rebelling against destiny, let us at the 
open grave of this God-inspired investigator bow low 
our heads and hearts before the inscrutable.” 


NEW RESEARCHES ON THE INFRA-RED 
REGION OF THE SOLAR SPECTRUM 
By Prof. LANGLEY 


In September, 1882. I submitted to the Academy a 
communication entitled “Observations on the Solar 
Spectrum.” accompanied by a figure of the curve of 
energy of the infra-red spectrum obtained by means of 
a glass prism. On referring to this curve we see that 
below the wave length 124 we have obtained only 
twelve inflections, great and small, including the great 
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f which is about 184, the band 


which | ha ! gnated asQ2, the existence of 
wi hha 1 established with precision by the ob 
ervat it Mount Whitney It will be remem 
herald that t! Liat ‘ fi it bas also been estab 
lished! atad ariee f nearly 4, the limit at which 
t? rer ened to transmit the radiation 
Photography | t succeeded in representing a 
' ri f the fra-redd than the eve has 
i " ree rus . erin that the raves Whose 
wave length xe ‘ wn o6be distinguished with 
t} naked ve andl I not koow that photographs 
ha woven prutelist il viving radiations the length of 
whit se much aly | 
(ertat terest yr s hav e obtained even 
below tl t t t p ‘ ires phosphores 
ene But fla th tie rve ven in 
my conn if to the Aeadetmy prised our y 
ipal actual knowles erning tl \ rewi 
round and bevond 24 in the speetrum of a glass pris 
These fl t i i sited manned cle ru teal y 
means f the tel ter, a it ‘pr miur ~ show 
as to lenv us prosin { arry M4 r tieasure 
ents tu furtl 
In 1800 the Congress at Washington authorized r 
tain astrophysical researches, the recution of which 
was intrusted to the Smithsonian Institution. Thanks 
to the exper ents ml ted a tte ast Veaurs, we have 
at last suceeeded in substituting for the low and per 
sonal method jist referred tf stet which tl uuh 
founded on the us fthe bolometer Ss almost auto 
matic, and which, while muel merior tea the la 


method in precisiv sat the same ft iw Incomparably 


more rapid and det 


Ihe bol t snl its ap lag have been im 
proved in» hh a ua rthart tl ire not rafltiend 
inlicat vv A fhatigge of fe iL ature they aise give 
its value where its variations are below ne-nithhionth 
of a dewree ¢ sbthee they are shown in the retallic 
ribbon of the bokhwnefter vi h has rath im «iia 
meter and mim. in thickoess 

Clock work of great precision moves the spectrut 
such a manner that each of the rava, visible r imvis 


essively over the ribbon. which mean 


of its sliaht 


itvle JMELRBON SUK 


count « thass, changes it 


tite, On ae 
equilibrium in so short a tine that it may be rewarded 
msible Sin what is dark to the eve is cold to 


ter, the presence of 


is ins 
the bolor 
rav ia indicated by an almost instantaneous deflection 
of the valvanometer 

This deflection was formerly shown to the eve pon 
as scale At present there 
a sensitive photograph 
direction by the 
the spectrum over he bol 


wm invisible absorption 


is substituted for the scal 
plate. moved in a vertical 
wheelwork which passes 
ter. It follows that the 
curve of energy is regi red in a perfectly automatic 
f photography, with the aid of the 
hitherto inaccessible to 


wine periect 





manner bY tneans « 
bolometer, in) regtions 
photography 
A perfect 
movement of the 


quite 


thus secure] rh othe 
plate and of th lis 
risin, We s¢ without diffi 


synehronism being 
photographic 
tant cirele which carries the 
eulty that the curve traced automatically « 


at first sight not merely 


in show us 


Cite mawnittude of the varia 
tions of the trum, but also the 
exact part of the spectrum where they are produced 
Not many dozens, but thousands of deflections, cor 
responding to the Fraunhofer rays of the visible 


te Thhpree sfture of the apm ‘* 


trum, may thus be registered: and we can now obtain 
with precision, in an hour, r id not be 
obtained with the micrometer even at the cost of many 
years of 
comparison 


sults which 


irduous work, so well that we may take for 
armel the dav repre 
sentations of the entire spectrum These, as well as 
others obtained on different days, are submitted to a 
strict comparison by a method which checks the exist 

inflection, at the point of all the 
traced independently of each other, with 
of position which corresponds to less 
On thus examining the lower 
spectrum, we discover that it is the seat of 


in one sate several 


ence of each Satie 
curves thus 
a probable error 
than a second of an ar 
invisible 


absorption, at least as uplex as those produced in 
the visible spectrum, and the new method already dis 
tinguishes more than 2,000 invisible raves The maps 


hitherto unknown, will soon be 


of this 
lished 

To prove to what extent the m 
the power 


region, pub 
w method 
of separation, We tay apply it not 
the invisible spectrum, where for the present our word 
must be taken for the results obtained 
ible spectrum, where it may be applied to the study of 
a known region, e. z., that of the ray, D Our appa 
ratus merely resolves this 
rav into its two elements, but reveals the rav of nickel 
found in the middle Chis is the well-known test of 
visual spectroscopes of considerable power 

The graphic trece, on the contrary, is automatic and 


POsSesses 


only to 


but to the vis 


purely thermometric, not 

















of a double effect. We have first the curve of energy 
obtained automatically; the abrupt inflections are due 
to the extreme sensiftiveness of the apparatus It resis 
ters photographically th Variation of temperature 
produced by ea h of ravs, W ! mrately are 
invisible unless magnified 

A method, the details « which will be given in a 
future communication, rm lers if possible to co “t 
this curve of energy int t linear spectrum s 
linear spectrum, which the author gives in bis memoir, 
is obtained by an aut if procedure applicable to 
all parts of the speetru Although the Known angu 
lar distance bet ween f ravs. D. in the speetrum giv 
by rock salt, scarcely e\ is ten seconds of the ar 
the ray of nickel appears so separate from its neig! 
bors that the possil fa much further resolution 
appears evident Ihe strugient can separate ravs 
whose interval does not exceed two seconds. Now, 
since this purely ther tric process is applicable in 
the total extent of the nvisible heat spectrum given 
by a prism of rock salt on a surface of 2 (say 7,200 
we may say that this procedure has a power of resol 
tion capable of revealing to us thousands of rays, if 
thev exist 

luking the instance of these D ravs, my object has 
been to Inspire confidet the assert that t 
entire infer nfra-rea spectrum, from lato 6a, may 
now be reprod ed? aut t illvy by a process giving 
hundreds of ravs for enc rav known hitherto, and 
that the relative position of each wil e given with 


hitherto unknown for measurements of this 


precisi 
Kime, 
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Let us add that not merely the greater part of the 
solar energy is found in this little-Known region, but 
the absorptions to our atmosphere 
rather than to that of the sun. Hence it is not im- 
probable that their study toay supply a precious means 
for foreseeing the variations which influence meteoro 
logical perturbations. —Comptes Rendus, cxix., p. 388. 


seem to be due 


PHOTOMETRY.* 
By Capt. W. pe W. Asyey, CB, F.RS 
LECTURE I 


THE lectures on photometry are not given with the 
idea that they will be of practical value for the meas 


urement of gas light There is excellent literature on 
the subjeet, part of which I shall have to refer to dur 
ing mv course What | have undertaken in these le 
tures is to endeavor to give an idea of the general pr n 
iples of ph tometry, almost restricting myself to the 
scientiti aspect of the question Photometry, in its 
broadest sense, is the measurement of light, at least 
“> we must think, from its derivation Now, the light 
measured may be leht thing from an object, or from 
1 self-luminous tbexly, such as a candle or the sun, or 
itmay be the light transmitted through objects n 
the second case, if an appropriate screen be used to 
receive the light, we are in reality measuring the illa 
minating power of the seurce of light, rather than of 


the light itself Hence, almost as mu h depends upon 
the sereen on which the light is re the 
light itself A screen is usually what is called white 
and by white is meant a screen which reflects every 
col equally well: but | would remark that in London 
the white may beeoms brown, and such 
color may materially with results 
But the photometry that Lam alluding to not only 
includes the measurement of the illuminating power 
of light, but the measurement of the light transmitted 
through bodies o mus Kinds, when they are trans 
parent, like p translucent, ike ground 
or paper ents of the candle power 
of gas I shall not a subject which 
thers than myself are better fitted to deal 
with 

We may take 
have to consider is the 
ird Parl 


eived as on 


in perce ptitsly 


interfere curate 


‘ vari 
sin glass, oF 
vlass Phe requiret 


enter into. as it is 
much 


it, [ think, that the first matter we 
latht we have to use as a stand 
wisdom, in 1860, pronounced 

six can 
burning 120 grains cf sperm 


tment, in its 


its standard of light to be the light of a 
prounal, 
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per hour, and this is at present the only legal stand 


ard known in Englar why, in the name of 
COMMON sense, suct { t nhas been continued 
our legislators alone suess, When it has been proved 


to be so faulty 

The lard of | 
which is equal to about 9 
a candle is a very pretty 
tically it is anything but practical, as it has 
happy Knack of burning ceurately, 
when one is anxious to sl tit from draughts. 


r France is the Carcel lamp, 
jeandles. Now,a light from 

v theoretically, but prac 
the un 
particularly 


Heat 


star 





uffeets the rapidity of combustion, and if it be confined 
and no proper access of air be given it, its light may 
be moat irregular, We ve to remember that part 
of the energy of combust s taken up by melting 
the spertn or wax, or whates it mav be, and if the 
surrounding air be heated f wax is at a temperature 





nearer its melting point tl t should be when at a 
normal temperature. When t elting point is at- 
tained the liquid is decompos the flame results, 


und there is more liqu iporized and vapor 
normal state 

tography of the 
light from a candle burning under normal conditions. 
The light was admitted through a slit to sensitive 


e improperly consumed that the 


l show vou a trace made by p 


pMOper sh portic of paper was continually 
being ex] \ 1 Wi ow see the irregularity of 
the bur if irse, bv taking several candles the 
variation is so great, but even then vou have to 
be sure that proximity of tl ‘“andles to one an 
ther does not a r the rate of bur 

An Arvand burner. however small. will not. during 
a long series of experiments, differ Ll per . 
value Here we have a proof of this rhis s 
raffin lamp was allowed to burn for three | 
vou wiil see that the band it makes is perfectly 
form in appearance, and when the easurement is 


pralueed by it on the 

proves V statement is correct 
which these diagrams were made 
f a clockwork ar- 


made of the bla 

graphic paper 
The apparatus by 

is a Verv simple one It 


KDess photo 


eopsists of 


rangement draw i pulley, which pulley is in con- 
nection with a dr which ean rotate on its axis 
Round this draw is placed sensitive paper, and a box, 


with a long slit in it, covers the drum. The light is 


placed opposite the slit, which is covered by a movable 
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lath, in which is an aperture of a convenient width 
As the drum moves, this aperture moves across the 
slit, and so we have a corkserew band of exposure pro 
duced. With some clockwork the motion is regular 
in its irregularity, and every tooth of the train can be 
counted on it by noting the bands of varying expo- 
sure, and for this reason the clock was at time 
abandoned, and the smooth motion of the sinking of 
the weight in subsiding water was substituted. This 
gave very good results, but for my purpese the clock- 
work was sufficient. 

The sources of light I have mentioned are what may 
be called feeble sources of light, and cannot be 
when a body is fairly absorptive, if the transmitted 
light is to be measured. We want in such a case a 
stronger source of light, and one which is practically 
coustant. Such a source of light we have in the elec 
tric are light. If we project upon the sereen an image 
of the potnuts where the positive pole is slightly be 
hind the negative pole, with a fairly long arc, we be 
come aware that there is a central part. which is higher 
than any other [shown}), It comes from a depression 
in the positive pole, and for the last eight years I have 
been in the habit of using this as a source of light of 
uniform intensity, and many hundreds of measures 
have proved it to be so. This, as several vears ago I 
pointed out, Was due to the fact that the tempera- 
ture of this spot was that of the volatilization of car- 
bon. It is an intense light, and may be taken as 50,000 
A. L per inch of surface, and very useful for a great 
many purposes, as we shall see as we proceed. Now 
we call all these lights which | have mentioned white, 
but it is quite evident that there is white and white 
if all these be white I believe myself that Mr. Lovi- 
bond's definition of white is a good one, which is the 
light which is seen ina white fog about midday, and 
if we compare this light with any other we shall, I 
think, come back to it as being a very practical white 
light. Now the electric light is not far from this qual 
itv of light, and as such is very useful in comparing 
the transparency of objects by what is approXimateiy 
daylight. We can measure the light of each part of 
the crater passing through a small hole. 

We can at once see the difference between all the 
ordinary lights by a simple experiment. This box is 
divided into partitions with tissue in front, and in each 


ohe 


used 


partition we have a different source of light—a par 
tial gas jet, an Argand gas burner, a candle and a 


paraffin lamp. It will be noticed that the light in- 
closed in a chimney is much whiter than those burned 
in free air, but you willalso see that all these lights 
have various depths of yellowness compared 


whenb 
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with the electric light. It is quite evident that, even 
supposing they gave the same illumination, they 
are not all fit for standard lights. I take it that a 
standard light in photometry must always have the 
same quality of light as well as the quantity of 
light Now we can, by appropriate means, make the 
electric glow lamp light of the same visual intervals 
asa gas jet. The one before us is so, but it is evidently 
not of the same quality. One of the very best tests 
that we can make for ascertaining whether auy differ- 
in quality exists is to see if, when they are equal- 
ly strong visually, they give the same photographic 
{An experiment was made with an electric 

an amyl acetate lamp, in which both were 
made of the same visual intensity, but pootograph- 
ically they differed materially.] You see that the amyl 
amp is decidedly the worse photographically. 
Perhaps | can show you why this is. I take an in 
candescent lamp and cause it toe glow: it goes red, to 
then I increase the current; it gets yel 


Satie 


ence 


results, 


ht am 


acetate 


bewin wit! 
low, then whiter, and so on, till it is nearly white. I 
cannot make it as white as the are light, for the rea 
son that, as the temperature increases, the fusing point 
of carbon is reached, and that, as I pointed out, is the 
temperature of the crater of the are light 
These temperatures, however, are subject to differ 
ent amounts of energy expended upon them ; and here 
Il have a diagram showing how, with an increased e1 
ergy expenditure on the same filament—that is, wit! 
in inereased temperature—the different rays of t! 
spectrum are altered in proportion. These rt 
are taken from measures made with a lit r 
pile, moved through the spectrum. You 
the bigher the temperature, much more lo the 
ravs of high refrangibility increase. 
The value of the absecissw# in Pig. 1 
foOllOWs : 


In Wa engths) 
Is as 


\ ’ 





1 5, 900 | 13 14.5650 
- ~ - | ~ ~~ 

, 7.2) } ly WFO 
9 9,900 21 .-. 27,500 


These numbers apply to both diagrams, and in Fig. 
numbers attached to the different curves are 
which are attached to the abscisse in Fig 1. 

Let me show an experiment. I will balance an elee 
ric light against the amyl acetate lamp, and expose a 
of paper to its action. I will increase the tem 
erature and balance again, and expose another por 
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tion of the same paper to its influence for the same 
time Notice, please, the difference in the two. You 
will find that the highest temperature filament is much 
ore “ photographic.” By this means all lights, which 
are due to the incandescence of solid particles of carbon, 
can be tested as to quality. Make them visually equal, 
and then see if they are photographically equal. For my 
own part, I believe that a knowledge of the photo 
graphic value of light is essential in the near future ; 
Gets ‘cannot help thinking that there will have to be 
a registration of photometric values for record, inde 
pendent of the eve, and this must be by photography. 
For this purpose the photographic value and the 
visual value of every light used will have to be Known 
and carefully recorded. We shall see soon how these 
records can be utilized, and become of permanent value 
in themselves, being capable of being measured at any 
late after being made, and remeasured if required. I 
throw on the screen the photographie values of a 
eandle, an amyl acetate lamp, a gas jet, a paraffin 
lamp, and an are light—all made of the same value as 
andle visually [shown] You will see that they vary 
enormously, and the seale of opacity below, which was 
made by exposing different parts of a plate to a steady 
light for different times, gives us a weans of compar- 
ing one with the other. 
I have said that all lights which are due to solid 
particles of incandescent carbon can be tested by 
means of photography, and I have shown you the de 
posits which certain lights cause on a photographic 
plate. There can now be but little doubt that a lum 
inous candle flame is as much due to solid incandes 
cent particles as the glow lamp we have been using 
The final proof has been long in abeyance, but I think 
no doubt now can exist regarding it First of all. if 
we examine the spectrum of the luminous part of the 
flame, we find that it is continuous, though occasion 
illy a bright line of sodium in the orange puts in an 
ippearance, but it is of no account. Now any light 
which emits a continuous spectrum must be due toa 
solid or liquid body in a state of incandescence, or to a 
gas in similar state, but under great pressure. The 
flame is certainly not liquid, nor is it gaseous under 
pressure. It seems, therefore, the light must be due 
to solids, and those solids must be so small that even a 
microscope of low power will fail to distinguish them. 
This fact (if it be a fact) enables us to put the matter 
to a good test If we project a Deam of light against a 
cloud of smali particles, the rays which are most re 
fracted (the violet and the blue) are violently scattered 
in all direetions, as Lord Rayleigh has shown should 
be the case theoretically, and the greater the number, 
the more yellow is the light coming through them 
There is one peculiarity, however, about these scat 
tered rays, viz., that those which are seattered at 
right angies tothe beam are what are termed polar- 
ized in one direction—that is, that if they pass through 
a Nicol’s prism turned in one direction, they become 
quenched, while they will pass through readily if the 
Nicol be tarned in the direction at right angles. You 
will see what I mean by the seattering by an experi- 
ment which | now make. 





Fre. 3. 


If to this clear solution of hyposulphite I add a few 


drops of hydrochloric acid, it becomes cloudy, owing 
to precipitation of fine part sof sulphur. Lallowa 
beam of light to pass throug tt = ution before I 
make the vddition to tl secret i then add the 
HCl. The light becomes y wish and then reddish, 
nu part s hat is he 
par “ ider it beco ind the more 
light is seatt sa look at the cell testifies 
By precipitating stie in water we get the sat 
results. Here is some which has stood two vears 


more, and while it is turbid the beam of light p 
freely through it, but seatters light on eactl 
broad beam of light first tl 


a N ‘s prism, turned in one direction, and 

thr rh it . ion, the path of the beam is 

vis it lit in a direction at right ang 
s i. Its existence, in the first « 


una if s t second, shows that the lig 

t e beam, is polarized. Ti 

- \ irselves, at least most of you wil 
lirection ; but for the sake of those 
ke two photographs—one with tl 
that the polarized light passed, ar 





was turne 


result. 


so as to present tl 


this to the small carbon part 
se light, such as that coming fr 
sun, be thrown on the fla: 
of sunlight should be seen 
white light passing throu 








fl t ately, I have not the sun at my 

I t t ght. so I eannot show it. but you 

iv kK v wor rw itthat such isso. SirG. Stokes 

Xamined t < white beam 1 position at right angles 

ts direction, and found. by means of a Nicol’s 
sin, that it was completely polarized; that is, that 

vhen the Nicol was turned in one direction, the streak 
white light in the flame disappeared altogether 

This establishes the fact that the luminous part of the 

flame is due to small particles, independently of any 


er proof. It appears to me, therefore, that one is 
orrect in stating that the bright flames are due to 
measurement carbon, Into the theory of flames I will 
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not further enter at the present time; this is enough | ney or else the flame is too high and the sudden ac- 
for ry purpose cess of cold air chills down the incandescent carton 

In case there be any doubt among you, I will show! particles till they become black, and smoke results. 

you some photographs of the phenomena I have One of the most instructive experiments as to the need 
taken. of air and warmed air to a flame is shown by lighting 
a paraffin lamp. It is an orange, smoky flame, but 
directly you place the chimney on it the light whitens 
and the smoke ceases. 

I should here like to correct a very common notion 
which exists regarding the blackening of ceilings by 
gas flames. As a matter of fact, the carbon in a gas 
flame ordinarily is totally converted into carbone 
acid. It is the ascending current of heated air that 
catches up the floating motes in the room and dashes 
them against the ceiling, to which some cling tena- 
ciously, and gradually the blackening is encountered. 
A friend of mine lately put up the electric light in his 
house and placed the glow lamps close to his ceiling. 
He was astonished to find that the ceiling above them 

| blackened to an extent which reminded him of gas. 
It was the current of warm air which caused the black- 
ening. Similarly hot water pipes will do exactly the 
same thing. Heated air will ascend, and when it as- 
cends it carries the motes and particles with them. In 
South Kensington Museum, ceilings which adjoin hot 
water pipes blacken quicker than where there is gas, 
the reason being that the volume of heated air is so 

| large. 
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Fig. 5 is a photograph of an Argand gas flame, on 3 ba . 
which the rays of the sun, collected by a lens of about HOW A LENS DOES ITS WORK: A LESSON 
8-inch foeus, were concentrated, so as to pass along IN ELEMENTARY OPTICS 
part of the circumference of the evlinder. The Nicol aa Set ? 
prisiy Was turned in such a direetion that the scatter By CLEMENT J. LEAPER. 
ed rays would be unaffected in the left hand photo- A CERTAIN substance is believed by all scientific 
men to be present everywhere. We cannot see it, 
|}although we have reason to think that without it we 
could not see at all: we cannot weigh it, although we 
know we are right in saying that it cannot be without 
weight. This apparent paradox is the ether of the 
physicist. 

Whether it really exists or is only a fiction time will 
tell, but we are at least certain that all phenomena in 
which light or heat play a part can be explained on 
the assumption that the ether is as real as water or as 
air. This ether can be set in motion in various ways, 
and when set vibrating at a certain rate our eyes in- 

| terpret its motion as light, and the photographic plate 
| changes the motion into a developable image. 

| Vibratory motion or vibration means motion taking 
the form of waves: motion in which the moving sub- 
stance is not bodily transferred from one spot to an 
other, but in which a wave travels instead of the body 
itself, 

We have in the waves of the sea an example of 

motion of this kind ; the wave advances and breaks on 
the sea shore, but the water itself merely moves up 
graph, while it was turned at right angles to the first| and down. Waves are conveniently represented in 
direction for the right band photograph. In the left direction by straight lines, and these lines we call rays, 
hand figure the track of the beam is readily seen, If we pierce a small hole in the shutter of a darkened 
whereas any trace of it is absent in the right hand room, taking care that the shutter faces the sun, we 
figure. Fig. 6 is the same, but the clectrie arc light | Sball find that when a piece of paper is placed ina 
| certain position opposite the hole, an image of the sun 
| will be visible on it. 

If we enlarge the hole, we shall find that the image 
becomes leas and less distinct at the edges, although 
brighter all over, and that finally when the hole is 
made sufficiently large the image of the sun is replaced 
by an irregular patch of light. 

What explanation can be given of all this? Light 
travels in straight lines from the sun to the sheet of 
maper, and todo so must obviously pass through the 
Bok (We speak of light passing through the hole 
when we really mean that a wave giving rise to light 
passes through.) 

Let us in imagination divide the sun’s circumference 
into four equal parts by means of two diameters bisect- 
ing each other at right angles. and let us call the ex- 
tremities of these diameters A BC D. In order that 

| the point, A, may form a distinct image on the sheet of 
paper, it will be necessary that the wave or simply 
the ray proceeding from A meet the paper at one 
spot only. If we cause to fall on the same spot the 
rays coming from BC D, we shall get an indistinct 
was used in place of the sun. The results are the | image, as each ray will form the image of the point on 
same, the sun’s surface at which it originated. It is now 
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Fig. 7 shows the results w the beam from the easy to see why the size of the hole must influence the 
electr ight is passed through a candle flame. In the distinetness of the image. 

on re a broadish white band is seen, while in the If the hole is sufficiently small, the rays are prevent- 

other it is abseut. from overlapping, if not so small, the rays overlap 

toa certain extent, wh.le if the hole is still further 

enlarged, we get not one, but a series of images, none 

of them distinct. If we confined ourselves to a hole of 

the size requisite to obtain a distinct image, we should 


find that the position of the sereen would exert little 
lor no influence upon the distinetness of that image, 
but would exert a good deal of influence upon its size. 

The nearer the paper to the hole, the smaller would 
be the image, the further the paper, the larger the 
image. 

What is true of the sun would also be true of an 
illuminated object placed opposite to the bole, a lan 
scape for instance ; and the experiment made in this 
way would reveal the fact that the image is invert, 
a proof that a wave produced in ether cannot bend 
round a corner. The darkened room with the hole in 





the shutter really a very large camera, and a sensi- 
tive plat where the paper is supposed to be 
would ur table conditions be impressed with a 
developa If we substitute for the darkened 
room at mera and for the hole in the shut- 
tera pie pierced with a circular aperture 


supported 
why it is some flames | we have 


sition usually occupied by the lens, 
s needed for the production of so- 


1 chimney is used with | called pint! tographs., 
t the illumination is It is suffi tly obvious that a small hole, indispens- 
i better. The fur ble if sharpness is wanted, means very little light, and 


t! ul practical photography we want for many reasons 
the light we can get. 


I Che problem we have to solve in such a case is this: 
irner, |G = a hole an inch in diameter and a screen opposite 
of the to it, how are we to arrange watters so that a distinct 

flar t t that | ims uge of whatever is opposite the hole may be formed 
the s s of ted to a hi igher on the sereen? We do this of course by using a lens in 
temperatur they ar \ith’s forge by | the hole, when we find that a distinct image is formed 
the be vs i they tl iter heat before | on a sereen placed at a certain distance from that lens. 


they are converted into car When one has; How does such a lens do its work ? Evidently by com- 
a smoky lamp, there is one of t things happening | pelling all the one proceeding from any one point on 
—either the supply of air is insufficient to the chim- the image to fail upon one and the same point on the 
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snd twisted round ir ar tl hecks of t is the Knife pe. ? s half of a millimeter, wash the lll. With antisepsis, the inflammations, the infec- 
eth his apparatus, thus structed and applic roots and neutra tl with ammonia tions, and the econtagions can be avoided. 
AKes of CI three teeth as t block, and immot It is evident that when the root bas its crown, this IV. The pericementum disappears completely once 
S tlhe : : ist be isolated fr the acid with a piece of rubber the tooth has eonsolidited. The adhesion produced 
Pi esents U aby TUS see from the back Gam ora rubber tubs between the root and the alveolar wall is by chemico- 
ort sors, and Pig. 3 fr the front The decalcified teeth ean be preserved in a solution | vital process. ‘ 
*} sl M sy | Of phenosalyl of one per cent. To make use of them, V. Decaleified teeth facilitate this work, and are 
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TREATMEN ( 


OoMESTIN ANIMALS 
POISON » BY EATING WILD PLANTS 

Asa ru : stl ve repug ‘ 
eal my Vex “ I . ~ 
their w Z B s of this iracter ir 
not infreq t this t f the vear The farmer 
! tt S iAes I steps f erna ate 
harmful ; : t sand igerows. Aconite, 
digitalis, sav k. hellebore, ete.. affect animals 
much int ‘ “ is thev affect man. 

The sy s usu presented in cases of poison- 
ing of at roug ting injurious plants way be 
either a ve state of the digestive organs, as is 
genera st ‘ wl mals have eaten of such 
au t nthe Ranunculus order; a 






eoustipat mt endition as the result of 





such pois s large quantities of oak shoots, acorns, 
ete. : or the may be evidence of brain and spinal 
affection as result of absorption of nerve poisons, 
ind show! rasa cer is excited condition or 
nav be ay yt state 

It the abs f absolute knowledge of the cause of 


ila be directed to combat 
~ondition shown from a purely 


nent shi 


the disease, treat 


and allevi ou- 


mon sense yx f view; and as itis not possible in 
our laryver d stic animals to evacuate the contents 
of the st ’ by emetics, it follows that efforts to get 
rid of the fending material must be by means of! 
medicines. In the case of an irritant of the alimentary | 
eanal hav vy been absorbed, increased action of the 
bowels occurs, amounting in manv cases to diarrhaa 
or even dysentery, with often a filthy condition of the 
feces, irritation of the bladder, and trequently a frothy, 
filthy discharge from the mouth and nostrils. The irri- 
tated vans must in such cases be soothed by demul- 
eent non-irritating medicines, chief of which would be 
the administrat f such as linseed or castor oil, either 

hich mas wiven to the horse or cow in doses of 


of w 
5 to 10 oz. every three or four hours, and to pigs, sheep, 
etc., in proport itelvy smaller doses, following this up 


by the ext of demuleent drinks, as oatmeal 








gruel, star milk, ete., but withholding all solid food 
until the urgent syinptoms have passed off, and then 
along with carefully selected food we may give stimu 
lants, such as the aleoholic or ammoniacal, or, better, 
both combined ; perhaps the best of which would be 
the spt. am, aromat. or a cheap substitute in doses of 


from 4 to 6 oz., well diluted, for the larger animals and 
lto2 for the stnaller. 
In cases of the second class, where the symptoms 


point to a constipated and probably lethargie condi- 
tion, the plants causing which will be familiar to most 


chemists, if is essential to get rid of the offending ha 
terial as quickly as possible, for which purpose a purga- 
tive should be administered—the best to horses being 
aloes in solution, in doses of 8 to 12 dr., and to the cow 
either Epson or Glauber salts, followed in both cases, 
if the bowels do not respond in from eighteen to twenty 
four hours, by repeated doses of linseed oil, in quantities 
of & to l6oz.; and here, again, stimulants, as before, 
will be absolutely necessary. 

In the third class, where 
spinal cord is affected, the plants causing which may 
be detined as nerve poisons, no general rule can be 
laid down, but the treatment must in all cases follow 
the individual symptoms. If the poison is a nerve 
stimulant, such as nux vomica or allied plants, nerve 
sedatives are required. If adepressant, as hyoscyamus 
or ergot, stimulants and nerve tonies are indicated. 
It may be taken asa rule that, where the dose i 
known of any medicament. if we multiply the full 
human dose ten to fifteen times, we can arrive at a 
fair dose for the larger animals, and three to four times 
for the smaller ones ; and in every case a dose of physic 
(laxative) will be useful 

It should be noted that, if nerve stimulants are re- 
quired, nux vomica should never be preseribed in any 
form for the dog, its action in these animals being so 
uncertain as to constitute a positive danger even in 
infinitesimai doses. 


obviously the brain or 


LECTURE APPARATUS FOR THE 
OF CONDUCTIVITY. 

THE teaching of physies, in order to be practical and 
fruitful, requires before all things else, the use of sin 
ple and inexpensive apparatus, without which the pro 
fessor is obliged to confine himself to theoretical in 
struction. In this order of ideas, we make Known the 
apparatus for the study of conductivity devised by 
Mr. Armand Leyritz, preparator of physical and natu- 
ral sciences at the Arago School. and which the com- 
mittee on scientific material for lyeeums and colleges 
has recently adopted. 

The inventor has especially endeavored to facilitate 
the demonstration of the professor by removing doubt 
from the minds of his pupils as to the results of experi- 
ments that they do not habitually see or that they see 
to a disadvantage. 

As we know, in order to demonstrate the conductivity 
of bodies tor heat, the classical apparatus of Ingenhouz 
is employed in lecture courses. With this apparatus 
students have never been able to witness the fusion of 
wax upon the rods of different solids, and the curve 
of conductivity has been seen with difficulty, even by 
the professor. Mr. Leyritz replaces the reetangular 
box of Ingenhouz by a brass evlinder (Fig. 1) carrying 
at its upper part a funnel through which the boiling 
water is introduced. This funnei is closed by means 
of a stopper that permits of closing the cylinder her 
metically and of thus preventing any loss of heat. The 
rods of the different solids, 16 centimeters in length, 
instead of being fastened by unequal thicknesses cf 
solder to one of the faces, enter the eylinder to the 
extent of half their length. by means of small brass 
sheaths, as far as to the opposite side. Each of these 
rods carries six equidistant grooves or channels de- 
signed to receive, upon their point, small ovoid masses 
of very fusible modeling wax. made by means of a 
special mould in the form of pincers. These masses 
are all of the same form, weight and bulk. The cylin- 
der being full of boiling water and closed, we see the 
masses of wax bend over in succession, in following the 
grooves upon which they are placed, and then fall. in 
measure as the heat is propagated in the rods. There 
comes a moment in which we can very weil ascertain 
the curve of conductivity by means of the masses that 
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retuain upright and wh ve find, in a manner, nia- 
tenally traced 
In order to show the disengagement of heat pro 
ed bv chemical combinat s Mr Leyritz has de 


Vised an arrangement that per 
elperiiment in @ situpie and strik 

paratus Fig 2) consists of a glass vessel whose cover 
is provided with an apertur ugh which the liquid 


its of performing the 
zg manner. The ap 





\PPARATUS FOR STUDYING THE 
CONDUCTIVITY OF 


FIG 1 


SOLIDS 


inside can be agitated so as to effect a perfect mixing 
of it. This cover allows of the passage, with hard 
friction, of a funnel tube, of a small test tube drawn 
out at its upper extremity, and of an aleohol thermom 
eter 0° meter in length, which is so arranged that the 
coluinn of liquid and the graduation are visible to the 
entire class without its sensitiveness being interfered 
with. 

The receptacle is half filled with water, and then. 
after a little sulphurie ether has been introduced int: 
the test tube, in operating as in the filling of a ther- 
mometer, sulphuric acid is poured in through the fun- 
nel tube, with the usual precautions. The tempera- 


| 








2—APPARATUS FOR DEMONSTRATING 
THE DISENGAGEMENT OF HEAT PRO 
DUCED BY CHEMICAL COMBINATIONS 


FIG 


ture immediately rises—a fact that is shown by the 
thermometer. Toward 35 the ether boils in the vessel 
and the vapors of it can be lighted at the pointed ex 
tremity of the tube. 

Another apparatus (Fig. 3) is designed to show the 
conductivity of gases for heat. An inverted test glass, 
whose base is mounted in a brass sheath provided with 
apertures, is traversed at Its upper part by a fine plati- 
num wire extending to a certain distance on each side. 
The free extremities of this wire are held by clamps car- 
ried by two metallic pillars, into which is passed an elec- 
tric current, such that the wire reddens completely in 











FOR 
OF GASES FOR HEAT. 


Fig. 3.—APPARATUS 
THE CONDUCTIVITY 


DEMONSTRATING 


the air. By means of a tube bent at right angles, a 
eurrent of carbonic acid is made to reach the top of 
the test glass. 

The wire continues to redden throughout its entire 
length. 

Finally, the test glass is filled with hydrogen (an op- 
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eration that is attended with no danger), and the in- 
terior portion of the wire is extinguished. The experi 
ment is performed in an elegant, very visible and very 
demonstrative manner.—Le Genie Civil 


BIRD'S EYE MAPLE.* 
By W. J. Brat, Agricultural College, Michigan. 
| THE wood of some trees of sugar maple, on re- 
moving the bark, is found to be irregularly covered 


wit! onical pits which are more or tess rounded at 
the bottom. In many instances these pits are irregu 
lar in outlings “ *are longest up and down the tree, 


ind not infrequently two or more are partially united 
rhe pits generally, though not always, have a depth 
equal to the greatest diameter. The largest pits are 


about a quarter of an inch in diameter, and vary in 
size to the smallest, which can barely be seen with the 
unaided eye. If the be split parallel with the 
bark, the side ‘of the removed toward the 
heart of the log will contain more or less conical pro- 
jections, such as come from the pits leit in the coun 
terpart of the block 

On removing the bark, numerous small cones are dis- 
played on it, such as descended and just filled the pits 
in the outer wood. By examining many radial see- 
tions, one will frequently find instances where the 

bird’s eye” is just beginning, usually very small 
From this beginning the pits usually grow larger and 
broader as we successively come to the older wood, 

Sometimes a pit runs of even size for many years; 
sometimes it abruptly disappears as we view the wood 
from that which is vounger to that which is older, and 
sometimes it so broad that for an inch or 
more it will be filled with bark. There may be some 
interruptions where the bark disappears to reappear 
after a few vears [have not been able to find any 
trees showing ‘bird's eve” until they had acquired a 
diameter of about three inches or more, and then the 
marks were very small. Such young trees have all 
been rather crooked and Knotty, with irregular swell 
ings on the trunk, compressed in some places. A 
smooth, straight, thrifty, healthy looking maple sel 
dom shows the “bird’s eye” to any extent. The 
* bird’s eye” marks may be abundant and well warked 
on one side, or, perbaps, half or two-thirds of the cir 
cumference of the tree, and not be present on the rest 
of the tree. They may be well shown all around the 
lower part of a tree and partially disappear after a 
few feet above “ Bird’s eye” is rarely found on the 
limbs of a tree, and seldom shown on the trunk above 
the lower limbs. 

Mixed with the “bird's eve.” or more or less inde 
|pendent of it, will often be found “blisters” and 
wanes and curls of all conceivable shapes. When such 
wood is split open, parallel with the bark, it often pre- 
sents the appearance of folds of rich satin. 

Where “bird’s eve” maple is cut for market, most 
of the maple trees of the forest show somewhere the 
peculiarity to a greater or less extent, but, to be very 
valuable, this peculiarity should be abundant and ex- 
tend clear around the trunk, and should extend far 
enough up the trunk to furnish sufficient 
length to pay for marketing. These logs should be 
destitute, or nearly so, of deep pits containing bark 
or black streaks or shakes, and the thicker the sap 
wood the better, as the dark colored or heart wood is 
| not salable. 
| At Vanderbilt, in Otsego County, Michigan, Mr. 
John Berry says the best trees are found on the richest 
lland with clay subsoil, where, perhaps, one tree in 
itwenty-five is marketable, while on thinner soil the 
|trees are not so nice and the proportion of marketable 
trees may be one in forty. 

They are shipped to Grand Rapids, New York, or to 
| England, or to some other place, where they are cut 

into veneers. 

No one can for certain pick out a good tree without 
peeling or cutting off pieces of bark here and there in 
several places on the tree. They often eut a pole to lean 
against the trunk to enable them to make examina 
tions at a height of ten or fifteen feet. Many of the 
logs are finally cut in lengths of two to eight feet, 
thoroughly steamed, placed in a secure position to be 
turned over and over against a long Knife, which cuts 
the veneer, which is the sixteenth of an inch or more 
in thickness. This is dried and glued onto boards or 
other cheap veneer and polished, 

I have found several other species of trees showing 
the ** bird’s eve” toawreater or less extent, usually only 
affecting the tree in a slight degree, not sufficiently to 
be used as veneer. Notably among these is the wood 
of the beech and more rarely the wood of the hickory, 
white ash, black eberry, American elm, Norway pine, 
red maple and probably many other species. In some 
cases which I have seen the depressions, instead of being 
circular, are barrow and lengthened, sometimes half 
an inchormore. Insome specimens of sugar maple and 
beech these long, narrow depressions run up and down 
the tree ; while in some observed in sugar maple they 
} extend transversely around the tree across the grain. 

Occasionally the wood of sugar maple, beech, white 
ash, and sometimes other species is regularly curly, 
with the hollows and crests of the wanes well seen by 
splitting the stick in radial section. These wanes vary 
in length from three-eighths of an inch toa foot or 
more from the crest of one wane to the crest of another. 
| In white ash and sugar maple and beech and rarely in 
black walnut and other species the wanes oecur irreg- 
| ularly on the wood, parallel with the bark. Such wood 
| is often used as a veneer, and in case of white ash it is 
spoken of as “calico ash.” 

Instead of small pitsin the wood, as seen after remov- 
ing the bark of * bird's eye” maple, the wood of several 
kinds of trees occasionally contains more or less pro- 
tuberances or cones, while in the bark there is a cor- 
responding pit. These have been seen on the red 
maple, sugar maple, hickory, and American elm. In 
some cases they appear to have come from adventi- 
tious buds 

What causes * bird’s eye” in maple, beech or other 
wood ? 

The Indians of Northern Michigan have always at- 
tributed it to damage done the trees by the pecking of 

| birds. lean find nothing in fact to warrant such an 
|opinion. Occasionally maples are pecked by wood- 
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stick 80 





becomes 


| 


logs of 
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* Read before the American Association, Toronto, 1889, 
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peckers, but ich places ce become pits in the 
wool, as t “ or ‘ 

in we oft bene ive sects are sometimes 
found : xt gt the cambium, 
which ¢ ‘ Ss etimes the insect 
Kills a i oe ea t ' mu ' fat aK sprot on 
ti ‘ I } h men) ! This spot is 
mel tiinve ' rt rs try the wtion 
f re ‘ the presence of fungi 
l . j t ! f rely heck the 
rowtl ft i | wher t grows, and 
arit at ‘ ! his potas i fer cases 

Dire» \ lene irt w i the aid of 
anv inmse 

| have found 1 me t irk the sugar 
maple which cause the bird y vet when fresh 
living speci * are ex ‘ n the summer, the 
eambium at the beott 1of the pits appears to be more 
or less injured, showing 1 ite spots of a vellowish 
brown eolor poset y rted by some kind of 
bacteria 

WHAT IS A STAR CLUSTER 
Ky A. C RANYARI 

ACCORDING to the generally received nebular hypo 
thesis, our sun and the tu yous stars ave been 
formed by the condensation of nebu Is iwsses, Kant, 
Sir William Hersch La Place, and the her earlier 
exponents of the nebular hypothesis who lived before 
the great principle of th mservation of energy had 
been propounded, assn i that the nebular masses 
must, when originally distributed in space, have been 
intensely heated to a far higher temperature than the 
luminous stars which were evolved from them 

The great difficulty of meeiving of a hot nucleus 
remaining after ages of radiat into space from the 
vast surface of a nebular mass does not seem to have 
oceurred to thes ir.ier ft rists, or, if it oecurred to 
them, the difleulty was swept on one side by assuming 
a still higher temperature for the parent nebulous 
mass. But when the chanical equivalence of heat | 





UNTOUCHED ETCHED os MADE FROM A PHOTOGRAPH 

OF THE HERCULES ‘LUSTER TAKEN BY MR W. E. 

WILSON ON AUGUST 5, 18% 
with other forms of energy was demonstrated, it be- | the stars of the cluster have condensed from the nebu- 
came evident that the heat of the eondensed nucleus | lous matter 
might be derived from the motion of the nebulous par Prof. George Darwin pointed out some four or five | 
ticles colliding with one another during condensation. | vears ago that if two solid bodies were to collide with 
Thus a method of accounting for the great heat and | planetary velocities, such a rapid evolution of gas would 


lig ht of the was offered of 


the nebular hypothe 


ind the popularity 
itly enhanced 


stars 
is WAS UT 


It seemed reasonable to suppose that we should find 
large and small nebulous masses in all stages of con 
densation The iarge and irregular nebule® were 
pointed to as nebulous masses which were in the ear 
liest stages of condensation Nebulous stars were sup 
posed to be in an intermediate stage, and ordinary 
stars were in a still later stage, approaching a condi 
tion in which they would cease to shine as incandes 
cent bodies. But if the ordinary assumptions of the 
nebular hypothesis were true, the earlier stages of con 
densation would occupy a much longer period than the 
final stages, and we might expect to find a much 
greater number of oblate nebulous spheroids (such as 
the hypothesis of La Place assumes) than of stars in 
the later stages of condensation before their incandes 
cent condition had passed away. It could hardly be 
urged that the stars and nebulous condensing masses 
were all so far removed from us that they all equally 
appeared as stellar points of light; for incandescent 
aspherical masses, comparable in diameter with the or- 
bit of Neptune, or even with the orbits of Saturn or 
Jupiter, would in r larger telescopes present very 
recognizable disks if they were situated at distances 
from us tet fifteen times as great as the space which 
separates us f ir Mearest stellar neighbors 

Vhile there ar lions ! ions of stellar points 
of light to be observ m the heavens, the number of 
spherical nebulous 1 ses revealed by the telescope is 

rer prareat vely fe w. al \\ bh may be reconciled 
with the nebular bypothesis by assuming that the con- 
densing masses only to be incandescent 
when they have shrunk to diameters of a few million 
miles, and that in the earlier stages of incandescence 
the nebulous matter is cold and dark, or only glows at 
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a faint red heat, which is not sufficiently bright to ren 


der the nebulous inass visible at a distance. 
There are also a few nebulous rings and spirals, 
which shine with a faint nebulosity in the heavens, 


and a great many vuebule of very irregular form gen 
erally surrounding stars or associated with groups of 
to indicate that 


stara, in a manner which would seem 

the nebulous matter bad issued from the stars rather 
than that it is condensing about them, for frequently 
there are arms of nebulositv or nebulous structures 





occupied by a 
Such nebule 
solar 


which appear to spring from the place 
star or group of stars within the nebala 
would seem to present a closer analogy with the 


orona than with the fiery condensing wists conceived 
of by La Place 

The form of the coronal structures about our sun in- 
licates that the coronal matter has issued from the 
sun, and though we may, po doubt, assume that the 
matter which is shot forth from the sun, as a general 
rule, returns to it again, the brighter structures of the 
corona seem tu indicate by their form that they are 
composed of matter on its outward course, that is, in its 
hot condition, as it isshot upward from the sun. There | 


coronal structures the form of which indicates 


are ho 

a downward flow of matter, and it seema, therefore, 
reasonable to assume either that the coronal mat 
ter returns to the sun asa uniform mist or that it re 


turns in a comparatively non-luminous form. 


There seems to be a very close analogy between the 
irregular nebule and star clusters Recent photo 
graphs indicate that most star clusters are nebulous 


or contain wisps of faint nebulosity, and the irregular 


nebule are all associated with groups or clusters of 
stars Irrewular nebulw, as well star clusters, are 
distributed along the region of the Milky Way, and 
sem in some way to be associated with it, while the 


smaller and regular nebule have a tendency to cluster 
in the poles of the Milky Way. 


if the nebulous matter of the large and irregular 
nebule has been shot forth from stars, it seems to fol 
low that the nebulous matter of star clusters has had 


f the cluster, rather than that 


its origin in the stars 


take place, by reason of the heat developed at the 
region of contact, that the bodies would rebound from 
another almost as if they were perfectly elastic 
bodies. If the moving bodies were liquid or gaseous, 
no doubt a similar evolution of heat at the region of 
contact would take place, causing an elastic rebound, 
and it seems not improbable that within ashort period 
after such a collision the gaseous matter evolved at the 
region of contact would be distributed in space be- 
tween the rebounding bodies, forming as it were a 
nebulous ligature between them; but it seems difficult 
to account on this theory for a line of stars joined by 
nebulosity such we find in the Pleiades, or fora 
series of stars in a curving line ligatured together by a 
band of nebulosity 

The very beautiful picture of the Hercules cluster 
which illustrates this paper has been reproduced from 
photograph given me by Mr. W. E. Wilson, of Daro- 


one 


as 


aA. 

The light-grasping power of Mr. Wilson's instru- 
ment is so great that, with only an hour’s exposure, 
smaller stars and a considerably larger area of nebu 
losity have left their imprint upon the photographic 
plate than are to be traced upon the photographs 
made at the Lick and Paris observatories with expo 


sures three times as long. 

One of the most interesting features in Mr. Wilson's 
photographs is that many of the stars in the outer 
parts of the cluster are distinctly seen upon the photo 
graphs to be united by ligatures of nebulosity. It has 
been very difficult to reproduce these nebulous liga- 


tures in the etehed blocks or in the collotype plate. 
They are, perhaps, most marked and easily recog- 


nizable in the upper right hand quadrant. But there 
no doubt about their existence, and in the silver 
prints and platinotype prints made from Mr. Wilson's 
original enlargements they are very clearly shown. 


| Mr. Wilson himself has no doubt as to their actual ex- 


is 





SUPPLEMENT, No. 980. 


IL ASTRONOMY 








Octroser 18, 1894, 









istence : that is, he ‘bellows ‘that they. are not due to 
any optic al or photographie defect 

It will be remembered that in the enlargements from 
the Heury y= similar nebulous ligatures be 
tween stars were observable, joining them up into 
branching streams radiating outward from the cen- 
tral regions of the cluster. We therefore appear to 
bave corroborative evidence in these photographs 
by Mr. Wilson, proving that in both the inner and 
outer parts of the cluster the stars are physically con- 
nected with one another in streams which seem to be 
radially arranged with respect to the center of the 
cluster, and that these streams of stars linked together 
by nebulosit intimately associated with streams 
or patches of the light-absorbing material which gives 
rise to the dark lanes or patches. 
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Photometry... By Capt. W. De W. ABNEY.--Lecture L—A lee 
ture on sctentitic photometry and the precautions to be preserved 
not taining correct results.—7 tlastrations 
TECHNOLOGY. Artificial Silk.—An interesting article on this 
curious manufacture.—1 illustration 
A Wood Carving Machine.—An ingenious wood carving ma- 
characterized by several important features of construc- 
tion.—2 Illustrations 
On the Preparation of Carbon Blacks from Natural Gas in 
America.—By GopFrReEY L. CABOT, Boston, Mass.—Lampblack 
and its manufacture in the United States, its qualities and uses. 
1 illustration 
Purification of Sugar—(Continuous “ First Saturation.”—By T 
FRANC, Zeits. Zuckerind. Bohmen. IS6&. Notes on the modern 
purification process of sugar, with the use of boneblack. -1 ilius- 
tration 
The Lardarelo Borie Acid Works.—An interesting description 
of the famous [Italian boric acid springs and wor 
XttlL. VETERINARY SURGERY.—Treatment of Domestic Animals 
Potsoned by Eating Wild Plants.—Medicinal treatment of the 
symptoms of vegetable poisoning in cattle 


CATALOGUES. 


A Catalogue of Valuable Papers contained in Sct- 
ENTIFIC AMERICAN SUPPLEMENT during the past ten 
years, sent free of charge to any address; also, a com- 
prehensive catalogue of useful books by different 
Stans, on more than fifty different subjects, has 
recently been published, for free circulation, at the 
office of this paper. Subjects classified with names 
of authors. Persons desiring a copy have only to ask 
for it. and it will be mailed to them. Address 
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they have had nearly Afty years’ experience, and 
ag sled facilities for the preparation of Patent Drawings, 
i and the prosecation of Applications for Patents in the 
nite Stat es, Canada, an d Foreign Countries. Mesers. Monn & “o. aleo 
tend to the preparation of Caveats, Copyrights for Books, Labels, 
Assignments. and Reports on Infringements of Patents. Ail 
them is done with special care and promptness, on 
ree of charge. on application, containing ful! infor- 
how to procure them : directions concerning 
. Patents, Appeals, Reissnes, Infringements, 
H nts on the Sale of Patents, ete 

We also send, free of charge, a Synopsis of Foreign Patent Laws, show- 
ing the cost and method of securing patents rn ail the principal countries 
of the worid. 

MUNN & CO.,, Solicitors of Patents, 
31 Broadway, New York. 
ay OFFICES.—No, G2 and 6&4 F Street, Pacific Building, 
Street, Washington, D. C. 
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